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D* PONT ANNOUNCES the produc- 
tion of PONSOL Blue GCL Paste, 
a valuable addition to its extensive 
range of vat blues. Possessing un- 
usual fastness to chlorine and wash- 
ing, it will be of particular interest 
for all wash fabrics. The outstanding 
characteristics of this new product are: 


Attractive bright greenish shade 
of blue on cotton. 
Remarkable fastness toward 
chlorine bleach. 


PONSOL Blue GCL Paste has also very 
good fastness to almost all other color- 
destroying influences. Itis easily vatted 
and suitable for application to cotton 
in all forms in all kinds of dyeing 
machines. It may be applied to linen 
and viscose process rayon as well, pro- 
ducing a considerably redder shade 
on the latter fiber than on cotton. 
In addition, PONSOL Blue GCL Paste 
possesses satisfactory properties for 
printing and may be recommended 
for this purpose. 
This new vat dyestuff should find 
wide use wherever a bright, greenish 
blue having excellent chlorine fastness 
is required for either dyeing or printing. ‘ 
*Reg. U.S. Pat. Off. 
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As recently announced, John Campbell & Company, Inc., has, as 


of July lst, been acquired by a group of former associates all of 
whom have been members of the Campbell organization for 


many years. 


CAMEL DYES and SPECIALTIES will continue to be available to 
the trade through the home offices at 75 Hudson Street, New York 


City, as well as branch offices in Philadelphia, Boston and Buffalo. 


The same high standard that has always been associated with 
CAMEL DYES will be strictly maintained. 


Technical cooperation is available through all of the sales offices 


and your problems will receive prompt attention. 
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To those interested in this article it is 
suggested that the translator's note be read 
first. Nearly all of the dyestuffs mentioned 
have their counterparts in the American mar- 
ket. In order that the American dyer might 
identify them, we have wherever possible 
indicated the Colour Index numbers, and this 
can be used together with the list in the Year 
Book of the American Association of Textile 
Chemists and Colorists. 





Translator’s Note:—This address being of such interest 
because of its personal tone, it has been thought best to 
render in into English with as close adherence to the 
original idioms and turns of phrase as the English idiom 
would allow, rather than to transform it into a smooth, 
general paraphrase in which the characteristic flavor of 
the original would have been lost. 

Here and there be noted one or another 
which may justify a brief comment. 


may point 


For example, the 
conversion of a hydroxyl derivative to an ester of sulfuric 
acid is in the original termed ‘“ 


” 


sulfatation, 
definite term than “sulfation,” 
pression sometimes met with in this country, 


which in our 


opinion is a more 


an €2- 


and _ liable 


to be understood as equivalent to “sulfurization” or 
“sulfuration.” 
Again, the term “ether,” as employed in the original 


(the French employ the term “ 
we know as an “ 


ether” as applicable to what 


ester,’ as well as to what we understand 


most to 


in what we 


as a true “ether’) in refers 


but it should be noted that, 
ventionally call an 


cases an ester 


grouping ; con- 
“ester,” certain aspects of the grouping 


also justify the term “ether”: in other words, according 


to the aspect of the group in the mind of the author at a 
given point, the 


as an ether or 


one and same grouping would be con- 


sidered either an ester. Some apparent 
unavoidable, though the 
reader at all familiar with the Indigosol group will have 
no difficulty in the 


Further, substance 


has therefore been 


following author’s thought. 


where a considered 
specific compound which is on the market as a dyestuff, 
its title Where 


sidered merely from the chemical standpoint, 


is being as a 


is capitalized. a substance is being con- 
as a com- 
pound which is to serve as the basis for conversion into 
a definitely titled dyestuff, its 


capitalized; e.g., 


name has naturally not been 


mention is made of Indanthrene Blue 


in one case, and of indanthrene in another; of alizarine, 
net Alizarine; of indigo, not Indigo, ete. Aniline black 


seems to he uncapitalized in most orthodox chemical 


literature. the 


A moment’s thought should make clear 


reasons for such points of usage in this translation. 
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The Chemistry and 
Dyeing Methods of the 


Indigosols’* 


MARCEL BADER 


if I 

have consented to present to you here, today, 

this address upon the Indigosols, it is because I 
wished to associate you, who have contributed so largely 
to the establishment of the reputation of the Indigosols, 
with the celebration of the fifteenth and sixteenth spring 
which the elder members of our Indigosol family have 
reached. These, as you see, have attained their majority, 
and we are assembled to watch them leave, at last, the 
home of their youth, where they have been growing up 
in surroundings full of anxious care for them. 


Y dear colleagues in the textile industry, 


There are paternities which men do not like to record, 
or of which they are not at all proud. Well, I do not 
hesitate to review the paternity of the Indigosols; and it 
will be a matter of pride to my career as a chemist to have 
conceived them and to have prepared the soil which has 


made it possible for them to spring up and to prove their 
worth. 


Before entering upon the life-history of the subject, I 
shall pause for a little, to set forth the conceptions actually 
permissible in the dyeing of vat dyestuffs, “by” the vat or 
“from” the vat. Why should one not call such dyestuffs 
“hydrox” dyestuffs? Does not this term include in brief 
the technique of this sort of dyeing? In it we shall dis- 
tinguish always three, and not two, phases. 

The first phase consists in making ‘soluble in water the 
coloring matter, an organic substance possessing color, 
insoluble in water of itself, and always of a high molecular 
weight. This is accomplished by means of reduction, 
which adds hydrogen to the two ketone groups, which form 
a quinone system, although they are separated by many 
ethylenic groups, in this case necessarily conjugated succes- 


sively. The dyestuffs which than 


possess more one 
quinoidal system are less frequent than those possessing 
only one. By reduction, the quinone system becomes an 


enol system. As this reduction takes place in an alkaline 


medium, the enol groups are converted to their alkali salts, 





*An address delivered at Basle on May 2, 1937, before the Swiss 
Section of the International Federation of Textile and Dye Chem- 
ists. Translated from the bulletin of the Federation, 2, 169 (1937). 





and impart to the dyestuff in this form the property of solu- 
bility in water. Reduction is generally accompanied by a 
change in color. Oftentimes the enolates are called “leuco- 
derivatives,” or “leuco-enolates,” or, more commonly, in 
technical language, the “vat.” 

In the second phase, which comprises the dyeing proper, 
we recall that the fiber, in contact with the “vat,” becomes 
not merely impregnated with the enolate, but concentrates 
it within itself. By this concentration of the enolate within 
the fiber, which has as its result the impoverishment of 
the vat in enolate, the dyestuff displays one of its essential 
properties, called commonly its substantivity. The sub- 
stantivity of the hydrox dyestuffs is a subject very little 
studied up to the present, both qualitatively as well as 
quantitatively. In general, the property resembles the 
substantivity of the dyestuffs called direct cotton colors, 
which unfortunately is not understood any better in the 
latter group also. As regards substantivity in these two 
groups, we cannot, at present, say more than this: it cannot 
be doubted that the dyestuffs in solution are more or less 
dissociated into ions, dispersed in the solution, or that the 
ions, as well as the undissociated molecules, reassociate, 
forming thus groupings which are more or less complex, 
more or less electrically charged and dispersed, according 
to the nature of colloid-electrolytes (colloidal ions, ionized 
micelles). We know only very indefinitely the relations 
which exist between the tendencies to disassociate and to 
reassociate, which assume the form of an equilibrium, 
and the chemical structure of the dyestuff. For what 
reason, and to what extent, the sulfonic group of a 
benzidine-type dyestuff is hindered from exerting all of its 
ionization-potential, in relation to the chemical configura- 
tion which lies about it—this is a matter of which we 
know almost nothing. Recently, some have come to con- 
sider that the substantive azo-dyestuffs owe their sub- 
stantivity to the elongated form of their molecules, which 
allows them to become attached lengthwise, along the 
filiform molecules which compose the cotton crystallites’. 
Theories of this sort have not considered that it has been 
estimated that the diameter of the pores in cotton fiber is 
only about 17-20 Angstrom units (17.0-20.10°° cm.) in 
diameter. This would establish an upper limit to the size 
of particles seeking to penetrate into the cotton fiber. In 
a vat, it is the alkali enolates which are the elements 
possessing substantivity. It would not be possible to 
attribute to them an elongated form of molecule. One 
always recognizes certain particular points about them. 
Some, for example, are derived from enols of considerable 
activity, and are consequently ionized, or at least undergo 
hydrolysis, and are extremely dispersed through the liquid. 
Others, on the contrary, carry lower electrical charges, 
disperse to a much less extent, and accordingly require to 
be dyed at a higher temperature, and with the assistance of 
alkali, dispersing agents, protective colloids, etc. Vat 





1M. Ruggli showed, last year, that this hypothesis is not confirmed 
in the case of the trans and cis forms of Stilbene Red, prepared by 
him in collaboration with F. Lang (Helv. chim. acta, 19, 996 
[1936]). The two dyestuffs were equally substantive. 
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dyeing is not the easiest method of dyeing, and demands 
that many precautions be taken, to produce dyeings which 
are both full and level. 






The third phase comprises the fixation upon the fiber 
of the dyestuff, in the insoluble form, as it was introduced 
substantively into the fiber in the enolate form. This is 
accomplished by oxidation by the air, or by means of a 
solution containing an oxidizing agent. The dyestuff 
passes from its leuco-form to its original composition and 
structure, which is recognized by the return of the true 
It is often very difficult to bleach or strip, or to 





color. 
reduce the depth of tones, of goods dyed with hydrox | 
colors, even though one uses a considerable amount of 
hydrosulfite and alkali, and employs a high bath-tempera- 
ture. This difficulty is due to the very pronounced sub- 
stantivity of certain leuco-enolates toward the fiber, for 
example, those of Indanthrene Brilliant Green B and 
other derivatives of violanthrone and isoviolanthrone, which 
are retained by the fiber to a considerable extent, whether 
later oxidized or not. 


The practice of this kind of dyeing has not received from 
colloid chemistry any new concepts which might have 
modified it in any details. One by one the details have 
found other explanations, and only one method of dyeing, 
that of Iljinski?, brought out in 1914 and little used, has 
been suggested by colloid-chemical principles. 

The printing of the hydrox colors is less complicated 
than their dyeing. The conditions under which printing 
is carried out are and must be more or less standardized, | 
are of a nature more “brutal,” and do not allow one to 
consider the individual peculiarities of each dyestuff. As 
printing colors, they are in the presence, in the paste, of 
everything present in the normal vat at the beginning of 
operations, in a concentrated paste-form. It is in the 
operation of steaming, following the printing, that the 
reduction of the dyestuff is accomplished; a stage which, 
just as the concentration of the leuco-enolate within the 
fiber, takes only a few minutes (3-8) to accomplish. One 
of the objections to be ascribed to steaming is, that it is 
too uniform in its action, and that it is not successful unless 
there is much steam applied, and there is much reducing 
agent in the paste. To facilitate the dispersion and 
consequent rapid reduction of the dyestuff in the paste, 
the dye manufacturers have provided dyestuffs in the 
paste form, and as extremely finely-divided powders, 
under such names as Cellix, Suprafix, Micro, Optima, ete. 

When one speaks today of the printing of textiles, he 
does not refer merely to the printing of colors upon white 
goods, but includes also prints upon a colored ground, 
involving the destruction or removal of the ground color 
from the details of the printed design, the ground color, 
we suppose, being dyed with a hydrox color. Discharge 
printing is a much older process than is generally believed, 
as has recently been pointed out by Reinking (see this 
Bulletin, 1, 66 [1936]). Examples of discharging by 
destruction of the ground color are the chromate discharge 


















*Z. angew. 1914, 356. 
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for indigo, of C. Koechlin (1874), and the chlorate-prus- 
siate method of P. Jeanmaire (1885). The discharging 
of the hydrox colors by reduction and removal of the 
leuco-enolate formed was not practically possible until after 
Reinking’s discovery (1909, B.A.S.F.) of the Leucotrope 
procedure. Although this is well known to everyone, I 
should like your indulgence to speak briefly of the points 
involved in this procedure. The ingenuity of the method 
consists in allowing two distinct chemical reactions to take 
place within the limits of the printed design, namely, 
alkaline reduction, and benzylation of the leuco-enolate 
formed, by the Leucotrope. Through these two reactions 
there results only one pigment, solidly lodged in the fiber. 
A supplementary precaution is necessary, if one is to be 
able to dislodge the discharged portion. This precaution 
is observed, if, in place of blocking the enol groups by 
ordinary radicals, we introduce benzyl-sulfonic 
The transformation of the dyestuff into a benzyl- 
leuco-derivative, stable 


benzyl 
groups. 
sulfonic because an ether-oxide, 
and soluble and reduced in substantivity because sulfonated, 
solves the problem in a manner both elegant and certain. 
With this procedure of the B.A.S.F. and Reinking, a 
glorious page was inscribed in the annals of dyeing, which 
profoundly influenced the chemist-colorists of the period. 
One has to regret only that the procedure does not allow 
of the discharging of all ground-colors of the hydrox series. 
It appears, now and then, rather, that certain colors cannot 
be benzylated under the conditions necessary for dis- 
charging, or that the benzyl-sulfonic derivatives of other 
colors are not sufficiently soluble, and perhaps not suf- 
ficiently diminished in substantivity. 

The procedure for discharging by means of the Leuco- 
tropes has been not only an object of admiration, but is 
still a subject for thought. These thoughts suggest a 
different and tempting aspect of the problem—that of 
fixation of the dyestuffs. Could one not reverse the 
Stability toward the air, and solubility, would 
be properties too precious for one to wish them lessened 
in degree—as to the chemical properties of the ether- 
oxides, they would deserve to be examined further, with 
the purpose of perhaps discovering derivatives which would 
easily permit the regeneration of the leuco-derivatives. The 
preparation of some ether-oxides convinced me (as far 
back as 1911) that the ether-oxides would not lead to the 
desired goal. It appeared rather more hopeful to turn our 
attention in the direction of the ester-salts. 


problem ? 


The properties of the acetyl-ether-salts of indigo-white, 
which have been made known by the work of C. Lieber- 
mann (Ber. 24, 4130 [1891] ) and of Vorlaender (Ber. 34, 
1858 [1901], were frankly disconcerting. 
selves. 


Judge for your- 
How may one explain the surprising fact that, by 
oxidation of the two diacetyl indigo-whites, and of tetra- 
acetyl indigo-white (a product of a more extensive acetyla- 
tion than the first two products) indigo was not re- 
generated, but N-N’-diacetyl Indigo Red? Liebermann, as 
well as concluded that, in the two acetyl 
derivatives, the two acetyl groups were attached to the 


Vorlaender, 
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nitrogen! This same conclusion was drawn by Vorlaender 
in reference to the dipropionyl and dibenzoyl ether-salts 
of indigo-white, of which he gave a description. Could 
he doubt the existence of enolic ether-salts? Let us note, 
meanwhile, that the carboxy-ethyl ether-salts and a neutral 
carbonic ester, prepared in the B.A.S.F. laboratories in 
1899 by Stiegelman (D.R.-P. 121,866) were considered to 
be of the same nature as the above compounds. They did 
not present any technical interest, because they were in- 
soluble in water, and responded only to alkaline saponifica- 
tion, which regenerated the indigo-white smoothly. 

In 1922, Grandmougin (C.r. 174,768) first stated that 
the diacetyl, dipropionyl, and dibenzoyl ether-salts of 
indigo-white could be nothing else but oxygen ethers, 
but that their oxidation to indigo was accompanied by a 
migration of the acyl groups to the nitrogen. 
tion, 


This migra- 
according to Madelung, could be explained rather 
simply, if one admitted the heterocyclic structure of the 
ether-salts, which would permit, besides, the interpretation 
of the existence of two diacetyl-indigo-whites. 

The molecule being attacked by oxidation along the 
median between the two identical but inverted halves of 
the molecule (the trans-structure), the acyl groups would 
be directed toward the nitrogens. Madelung and R. Scholl 
are the protagonists of the trans-structure of indigo, which 
implies that the NH groups are approached by the CO 
groups, and exchange with these their residual valences. 

At Mulhouse, in 1920-21, I reattacked the problem of 
the stable, water-soluble leuco-derivatives, this time in a 
way less related to the dyestuff question, and looking 
directly toward the preparation of enolic sulfuric ether- 
salts, as is shown by the facsimile here reproduced (a 
facsimile of an official memorandum of work assigned 
to be done, in the Upper School of Chemistry of the City 
of Mulhouse), making it a subject for a thesis, which was 
worked out by M. Jean Braun, my assistant at that time. 

By analogy with the aryl-sulfates, which are electrolytes 
in every sense of the word, are soluble in water, and are 
stable in the presence of alkalies, it could be assumed that 
such also would be the sulfuric acid derivatives of the 
leuco-compounds in question. 

The method of A. Verley (Bull. Soc. chim. France, 25, 
46 |1901]) for the sulfonation of phenols, by which use 
is made of chlorsulfonic acid as the sulfating agent in 
the presence of pyridine, should be capable of use with 
the leuco-derivatives, if in the free state and dry. 
method was certainly preferable to the older one of 
Baumann (Ber., 9, 1715 [1876]; 11, 1907 [1878]), the 
preparation of aryl sulfates by the action of alkaline 
pyrosulfates upon the phenolates in strongly alkaline solu- 
tion... At.the time, neither A. v. Baeyer (Ber., 12, 1600 
{1879]) nor Baumann and Tiemann (Ber., 13, 408 
[1880] had succeeded in preparing indigo-white sulfate 
in detectible quantities. 


This 


The preparation of the dry leuco-derivatives necessitated 
an apparatus for filtering and drying them in the absence 
of air. Meanwhile, and for the sake of practice, Braun 


and 


undertook the preparation of betanaphthol sulfate, 
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of the monosulfate of alizarine. This last product, on the 
one hand, and the disulfuric ether-salt of anthrahydro- 
quinone, on the other, provided the first indications tending 
to make it probable that all of the phenol-sulfates—and 
the enolic sulfates also, possibly—-were not necessarily as 
stable as the simple aryl-sulfates. 


Upon M. Braun’s severing his connection with me, Ch. 
Sunder offered his cooperation, and :assisted me in the 
preparation of the first disulfuric ethers derived from 
indigo, namely, those of Indigo 4B and of Thioindigo. 
The list was lengthened by some further representatives 
of the series ; and, the properties of the new products having 
fulfilled the hopes based upon them, their preparation, as 
well as their method of application, whose ease was already 
recognized, was made the subject of a patent application, 
in France on September 16, 1921 (brev. fr. 551,666), and 
in Germany on October 4, 1921 (D.R.-P. 424,981 and 
418,487). 

The production, on the industrial scale, of these new 
dyestuffs was entrusted at the beginning of 1922 to the 
firm of Durand & Huguenin S.A., in Basle. This firm 
became the holder of our patents, and, in intimate collabora- 
tion with the I. G. Farben-Industrie A. G. of Frankfurt, 
produced a group of dyestuffs known under the name of 
the Indigosols, whose importance has not yet ceased to 
increase. 

I gave a detailed description of the pyridine and the 
sodium types of the disulfuric indigo-white derivatives at 
the time in “Chimie et Industrie” (vol. suppl. 1924, pp. 
449, 455). 

Before going on to the examination of the question 
of preparation, and the behavior, of the Indigosols, I ought 
to say a few words regarding the matter of the actively 
sulfating effect of mixtures such as chlorsulfonic acid and 
pyridine, the anhydro-pyridine-sulfuric acid of J. Wagner 
(Ber., 19, 1117 [1886]), chlorsulfonic acid and a tertiary 
base, for example, dimethylaniline, and the compound 
sulfur dimethyl-aniline-trioxide of Willcox (Am. Chem. 
Journ., 32, 446 [1904]). These interesting compounds 
can be obtained directly by mixing their components, which 
must be well cooled before mixing; but it is more con- 
venient to replace the SO, in the above examples by chlor- 
sulfonic acid or alcoyl-ether-salts, and to work in 
chloroform as a medium, which keeps in solution the 
hydrochlorides or alcoyl-chlorides of pyridine or dimethyl- 
aniline, which form simultaneously with the principal prod- 
ucts, the latter precipitating out. 

P. Baumgarten (Ber., 59, pp. 1166, 1976 [1926]) has 
made an exhaustive study of the substance C,H,N.SO,, a 
white crystalline substance of m.p. 175°, and stable if kept 
dry. Baumgarten called it N-pyridinium-sulfonic acid, and 
ascribed to it the betain formula C,H,==N.SO,O, or, in the 


its 


latest manner, the bipolar formula C,H,—N,.SO,O.. 
Cold water slowly decomposes it, hot water more rapidly, 


the acid sulfate of pyridine being formed. The reaction 


with hydroxyl compounds is similar to that with water. 


C,H,N.SO,0-+-ROH—ROSO,OH.NC,H, 





Baumgarten patented this reaction in 1926 (D.R.-P., 
514,821 and D.R.-P. 499,571). We may mention that 
even in the year 1904 Willcox had recognized that his 
compound was a sulfating agent. The weakness of the 
linkage between N and S makes these reactions possible, 
and makes them easy to carry out. Between 60°-70° C. 
is the optimum temperature for this action with such trioxo- 
sulfuric addition compounds. In the neighborhood of these 
temperatures sulfurdimethylaniline-trioxide, if another 
compound capable of reacting is absent, sulfonates itself 
spontaneously, so to say, by transposition—this particular 
compound passes to dimethylaniline p-sulfonic acid. 


The first, and the next older, variant of the method of 
preparation of the Indigosols consists in allowing to react, 
in the absence of air, and under strong agitation, one g. mol. 
of a leuco-derivative, perfectly anhydrous, with a sulfating 
agent obtained by the action of 2-3 g. mols .of chlorsulfonic 
acid upon an excess, small or great, of pyridine or dimethyl- 
aniline, with or without an inert medium or solvent. The 
reaction is begun at the ordinary temperature, and this 
raised gradually to 50°-60°-70° C., until the reaction is 
seen to be complete. The length of the process varies with 
the amounts used, and the nature of the compounds re- 
acting. The yields often attain to 80-90 per cent of the 
theory. The process is ended either by mixing with water, 
if only pyridine has been used as: the medium, with the 
purpose of isolating the pyridine salts of the disulfuric 
ethers, which often crystallize well from aqueous pyridine, 
or else by treating the reaction-mixture with caustic soda 
or sodium carbonate, added in slight excess, followed by 
driving off with steam the volatile constituents (pyridine, 
dimethylaniline, etc.). The residual alkaline solution is 
concentrated or salted out, and allowed to crystallize, 
according to the solubility of the particular salt with which 
one is working. In the second case, there is obtained a 
solution of the sodium salts, that is, the commercial product 
is obtained directly. The solubility of the sodium salts of 
the different leuco-ether-salts covers a wide range. The 
one derived from indigo, for example, is very soluble in 


water; those derived from the halogenated indigos are 
less so, according to the degree of halogenation; for ex- 
ample, the salt derived from hexabrom-indigo is very 


difficultly soluble in water. In the series of the thioindigo 
dyestuffs, it is to be observed that even the simplest one 
is only slightly soluble. 

The products destined for technical use are mixed with 
additional salts, of alkaline nature, with the purpose of 
assuring their stability until used. It has been observed 
often that even the very pure products do not keep well in 
contact with air. If, for any reason (oxidation, action of 
light, acid fumes in the air) a local decomposition sets in, 
this decomposition proceeds through the whole mass, for 
each small amount so decomposed liberates free acid, which 
provokes decomposition of a further amount. 


There is no doubt as to the constitution of the Indigosols; 
they are sulfuric O-ether-salts. . This structure is proved 
by all the chemical reactions of the substances. Let me 
state, also, that the aqueous solutions of the pure com- 
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pounds are colorless. For Indigosol O one might imagine 
a different structure to be possible than the one which I 
have given, if we derived it from the diketonic tautomer of 
indigo-white. This point is of no importance, since the 
same structure is ascribed to the dehydro-indigo-bisulfite 
of Kalb (Ber., 42, pp. 2642, 3653 [1909]). The behavior 
of these two isomeric substances is quite different, and 
shows that they are in different groups in reference to 
indigo : 

(a)—Dehydro-indigo-bisulfite, a yellow substance, re- 
generates indigo by hydrolysis, but above all by reduction, 
in amounts which attain at the most to only half of the 
theory. 


(b)—Indigosol O, a colorless substance, regenerates 
indigo by oxidation in theoretical quantity, as should be 
the case with a leuco-derivative of the hydrox dyestuff. 


The property of oxidative regeneration of the hydrox 
dyestuff, from which the Indigosol is derived, almost in- 
stantly and quantitatively, is the most remarkable and 
valuable of the Indigosol group. The fact itself is the 
reason for their success in the dyeing industry. 

In our first exploratory attempts, we made the observa- 
tion that the hydrox colors of the anthraquinone series 
could not be sulfated as easily as the indigoid dyestuffs. 
The ether-salts which we prepared at that time surprised 
us by their lack of solubility and their instability in solution, 
and even in the solid form. The anthraquinone derivatives 
at that time gave us much trouble. It is possible to ascribe, 
in large part, the difficulties which we met, to the structural 
instability of the substituted anthrahydroquinones. Ac- 
cording to the nature of the substituting groups, they 
undergo tautomerization more or less easily?; and more 
than one lack of success encountered in the preparation of 
the ether-salts of this class of dyestuffs is to be laid to the 
account of the anthrahydroquinonic ketonization. To sum 
up, let us keep in mind this point—the leuco-derivatives 
of the anthraquinonoid dyestuffs are far less stable than 
those of the indigoid, and especially of the thioindigoid, 
dyestuffs. 

The idea that the process of sulfatation worked out by 
us ought to be decidedly more simple if the previous 
preparation of the leuco-derivatives and their dehydration 
could be avoided, and that the leuco-derivatives of any kind 
would perhaps be more responsive to sulfatation in the 
nascent state, was the guiding principle of the study of the 
process, carried out by the chemists of the Scottish Dyes 
Ltd., in 1924. This procedure, which does not lack orig- 
inality, allows our Scottish associates easily to prepare the 
ether-salts of the indigoids, and of some anthraquinonoid 
dyestuffs, notably the ether-salt of Caledon Jade Green, 
which was their chief triumph at that time. The general 
name Soledon has been given to their list of such products. 

The following is the procedure, in this second method, 





*See in this connection .the papers of R. Scholl and his co-workers 
(Ber., 36, 3410 [1903]), 40, 390, 395, 933 (1907), et seq., regarding 
the reduction-products of indanthrene and flavanthrene, and also 
those of K. H. Meyer and Sander (Ann. 420, 113 [1920]), regard- 


ing the desmotropy of the products of reduction of hydroxy- 
anthraquinones. 
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for preparation of ether-salts, in the course of which the 
leuco-derivatives are not isolated ; the finely powdered and 
quite anhydrous dyestuff is suspended in a tertiary base— 
pyridine is generally used—and to this mixture, vigorously 
stirred, at either the ordinary or at the higher temperature, 
a powdered metal (Cu, Zn, Sn, Fe, Mg, etc.) is added. 
Soon afterward is gradually added, under cooling, chlor- 
sulfonic acid or one of its alcoyl ethers, or even SQ,. 
When the addition is completed, the mixture is warmed 
gradually to 50°-60°-70° C.; the rest of the process is as 
in our method. The simplification of method is evident; 
and one is not surprised to learn that the sulfatation of 
some hydrox-dyestuffs is accomplished better by it. One 
could hardly refuse to the Scottish firm the credit of having 
greatly improved the method of preparation of the sulfuric 
ethers of the leuco-dyestuffs, as is indeed acknowledged in 
the introduction to D. R.-P. 563,958. 


A slight shadow, however, still rests upon the picture— 
it is the difficulty with which we can explain the mechanism 
of the reaction in this new method. It is fortunate that it 
has become the subject of a controversy between the two 
firms which are concerned in it—Durand and Huguenin 
on the one side, and Scottish Dyes Ltd. on the other. In 
spite of numerous reasons and proofs which the chemists 
of each firm have brought forth in support of their respec- 
tive claims, they have not been able to agree upon this 
point. Scottish Dyes Ltd., after the first, have retreated 
behind a position convenient to defend, by claiming that 
pyridine and sulfuric anhydride or the related compound 
chlorsulfonic acid or its ether-salts, or, in other words, 
the compound pyridine-SO,, in the presence of a metal, 
adds to the ketone groups of the dyestuff, producing com- 
plex, coordinated metallo-ternary bases—the final products 
might actually be these—while Durand and Huguenin 
claim that in the first phase there is a formation of leuco- 
derivatives or their metallic derivatives, and, in the second 
phase, quite distinct from the first, there takes place sul- 
fatation of the derivative. Further, the preliminary forma- 
tion of a leuco-compound is beyond doubt, and we believe 
that the explanation is correct, it being granted that the 
reduction of the dyestuff is complete after a very short time 
(perceptible by the change in color, and, as a whole, by 
the reactions of the leuco-derivative) ; besides, the sulfata- 
tion is, at that exact moment, hardly free to set in, and is 
much more slow in its running to completion. 

It has not been established whether the reduction of the 
dyestuff to the leuco-state is carried out by the pyridine, 
which, under the working-conditions of the new method, 
ought to be the case, as the result of the giving up of 
hydrogen and the radical being doubled (a dipyridyl com- 
pound resulting). Interpretations of this sort have been 
advanced to explain some facts nearly related to those 
which we are considering. E.g., G. Heller, as far back as 
1903 (Ber., 36, 2764) proved that tetrabenzoylation, with 
a yield of 10-15 per cent, takes place when unreduced in- 
digo is heated on the waterbath for two or three hours 
in pyridine solution with benzoyl chloride. Th. Posner has 
confirmed this observation, and has succeeded at the same 
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time in isolating the first product of reaction, N-N’-diben- 
zoyl-indigo, whose subsequent further benzoylation ought 
to be, according to him, preceded by a hydrogenation (Ber. 
59, 1799 (1926) ). It ought to be the same with the tetra- 
benzoylation and tetra-acetylation of indanthrene, by boil- 
ing in quinoline solution with benzoyl or acetyl chloride, 
as noticed by R. Scholl (Ber., 40,395 (1907) ), who sup- 
poses that the indanthrene, in the course of reaction, un- 
dergoes a double hydrogenation in the anthraquinone 
angles, and is consequently acetylated. The dibenzoyla- 
tion of Thioindigo Red and of Thioindigo Orange R, by 
boiling in pyridine with benzoyl chloride, likewise ob- 
served by Posner (Ber. 57, 1680 (1924) ), appears to 
prove that the reaction is rather general, and that it ap- 
parently takes place in the same manner. 

Let us note, also, that the quinonoid system is capable 
of undergoing addition; for example, benzoquinone is 
added to by acetyl chloride, with the formation of mono- 
chlor-diacetyl-hydroquinone, behaving in the same manner 
as do toluquinone and naphthazarine, acetic anhydride, in 
the presence of a few drops of concentrated H,SO,, con- 
verting these to triacetylated oxy-hydroquinone and to 
penta-acetylated pentahydroxy-naphthalene (J. Thiele and 
Winter, Ann. 311,341 (1900) ). All of these addition- 
reactions take place, as we see, without the presence of any 
metal, but are accompanied by substitution. 

How the presence of an acyl chloride, of the pyridine- 
SO,, compound, or of a pyridine salt, such as the hydro- 
chloride, or of the chlorides of an alcoyl-pyridinium com- 
pound, is able, in pyridine as a medium, to favor the addi- 
tion of a metal to the ketone groups of a hydrox dyestuff— 
is this anything to surprise us beyond measure? It will 
be necessary for us then to agree that in this case the 
principal product of the reaction cannot be other than a 
metallic derivative of the leuco-compound. This is how we 
are led to place some weight, whether or not we wish to 
do so, upon the role of reducing agents, which metals play 
in the presence of aromatic polyketones; in which matter 
R. Scholl has had much to do, by his discovery of meso- 
henzodianthrone, through treating 1-1'-dianthraquinony] 
with copper powder in the presence of concentrated sul- 
furic acid. This method of reduction has become of prac- 
tical use for a considerable time past. 

With this survey of some isolated examples, we see that 
it is not easy to decide upon the details of the mechanism 
of reaction of the Scottish Dyes Ltd. method. The firms 
which are producing the sulfuric ether-salts have finally 
come to an agreement with each other, which has put an 
end to the open controversy. 

This second, alternative method, while a distinct advance 
over the original method, does not, unfortunately, always 
lead to the sulfatation of all of the hydrox colors. Some 
of these continue to oppose an indefinable resistance to the 
reaction. Are these difficulties of steric nature, or of 
tautomeric origin? Might they be overcome by the use of 
other sulfonating agents, more energetic, or, perhaps, is 
there ground for supposing rather that the lack of success 
of certain sulfatations would be due to the fact that the 
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SO,H groups would be fixed only feebly, and would be- 
come detached easily again from the nucleus of the mole- 
cule? 






At present, one might say that, for a direct process of 
sulfatation of hydrox colors, the stumbling-block is the 
etherification of flavanthrene, or of indanthrene. In 1921, 
we were not able to sulfate these properly. In 1924-25, the 
Scottish Dyes Ltd. was not doing much better than we, 
their procedure yielding mixtures of sulfatation-products, 
more Or less complex, and of varying composition. It was 
not until 1926-27 that a method of preparation was an- 
nounced, for a soluble indanthrene, in the form of a dyeing 
procedure which had not as yet been used, but the funda- 
mental idea of which, to oxidize, in alkaline reaction, the 
disulphonic derivative of leuco-beta-amino-anthraquinone, 
















or one of its substitution products, substituted at any point 
in the aromatic nucleus except in the 1-position or on the 
nitrogen, by an oxidizing agent such as KMnQ,, PbO,, 
NaOCl, or ferric salts, brought the method to the status of 
a technical procedure for the preparation in substance of a 


soluble indanthrene (an “indanthrene sol’’). 
470,809, I.G. of 16/VIII/26, and 


(D. R.-PP. 

476,811, I.G. of 

25/VIII/26, D. R.-PP. 547,083 and 563,623 of Scottish 

Dyes Ltd. with priority in England of 18/XI/27, and 

D. R.-P. 474,190, Sc. Dy. Ltd. of 7/III/29). This sol 

(we use the term as meaning a solution containing the 

leuco-ether in the prepared state), appeared only about 

five years ago, about ten years after the appearance of our 
first Indigosols. 


Blue IBC. It is the potassium salt of the tetrasulfate 
derived from 3-3’-dichlor-dianthrahydroquinone-azine. 


The new product was called Indigosol 


The discovery of this Indigosol afforded the valuable 
information, that the disulfatation of a leuco-derivative of 
an indanthrene is not sufficient—the violet disulfates of 
indanthrene are neither sufficiently soluble nor sufficiently 
stable—but that the tetrasulfates alone, dull yellow, very 
soluble salts, are products which can be used for dyeing 
purposes. This fact established, it was found soon after- 
ward that the second method of preparation (that of the 
Scottish Dyes Ltd.), if employed, not with indanthrene 
itself, but with its oxidation-product, an anthraquinone- 
azine, was also capable of producing a mixture of the tri- 
and tetra-sulfates, in good yield (D. R.-P. 579,327, D. H. 
of 15/XI/30, and D. R.-P. add. 580,534, D. H. of 16/ 
VII/31). 

The tetrasulfates derived from anthraquinone-azines are 
extremely sensitive toward acids. Their aqueous solutions 
are altered by acids, even at a low temperature, from a yel- 
low-brown to a violet, which is the color of the disulfates 





As to what relates to the azinic 
indanthrenes, the instability of certain fixing-linkages, 1 


corresponding to them. 





not of all of the SO,H groups, is plainly recognizable. This 
fact suggests that we say a few words regarding the sta- 






bility toward acids of the sulfuric leuco-ether salts as 4 





whole. The sulfates of the leuco-thioindigos are relatively 





stable at the ordinary temperature. The most stable are 





those of the halogenated anilido-hydroquinones. The Indi- 
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gosols O,O4B, etc., display a stability which increases with 
the number of halogen atoms present in the indigo mole- 
cule. By the action of acid upon Indigosol O, which of 
itself is easily attacked, one does not regenerate the leuco- 
compound, as with most of the Indigosols, but rather an 
indigo-white (a leuco-indigo), which is the result of intra- 
molecular disproportionation, brought about by the acid. 
We may mention, incidentally, that Indigosol O is unstable 
even in the presence of concentrated alkalies. 


The unique synthesis of Indigosol Blue IBC by oxidation 
of the potassium or sodium disulfuric salt of 2-amino-3- 
chlor-anthrahydroquinone is certainly due to the very great 
tendency to form the N-N’-azine nucleus. This once 
formed, another tendency, made known by the classic re- 
searches of R. Scholl upon indanthrene, becomes manifest ; 
that of passing to the N-N’-dihydro-azine stage, which in 
itself ought not to be unrelated to the extreme sensitivity 
of Indigosol IBC toward acids, detaching two of its four 
sulfonic groups by hydrolysis. And, considered as a whole, 
this synthesis, which consists in passing from a disulfuric 
ether-salt of a 2-amino-anthrahydroquinone to a tetra- 
sulfuric ether-salt of an N-N’-azine-anthrahydroquinone, 
is evidently possible only by involving a condition of pas- 
sivity, when we speak so absolutely of functional dienol 
disulfate groupings, in an aqueous alkaline medium, and 
exposed to the action of oxidizing agents. 

D. R.-PP. 470,809 and 476,811 of the 1.G. (1926), cited 
further back, have for their object not the preparation of 
tetrasulfuric ethers of the indanthrenes, but that of the 
indanthrenes themselves, as vat dyestuffs. One runs over 
the series of reactions in a general way, and wonders that 
the tetrasulfonic type Indigosols should have escaped the 
observant eye of so great a chemist as Karl Schirmacher, 
who dreamed of the ingenious method of preparation of 
indanthrenes in aqueous solution, a method which would 
not have failed to have left René Bohn in a state of as- 
tonishment. 

Discoverer and successful initiator as Bohn was (1862- 
1922), he would have been able to enjoy a new satisfac- 
tion, that of seeing his dihydro-azinic indanthrenes assume 
a position of the first order in the art of printing, thanks 
to Indigosol Blue IBC, which figuratively sports with the 
difficulties encountered during the epoch of the Indan- 
threne Blues, and which provides upon woven goods a 
blue of a splendor such as it was never before possible to 
attain except in rare cases. This achievement, taken by 
itself alone, is a kind of consecration of the Indigosol prin- 
ciple. We regret that the new method of oxidation fur- 
nishes us only the sulfuric ether-salts of azinic indanthrenes, 
and that it fails us in remaining at present at that point 
of achievement. 

In the sixteen years which have followed the discovery 
of the Indigosols and their establishment in practice, there 
has been expended, by the manufacturers of dyestuffs, a 
large financial outlay for the development of this chapter in 
dye-chemistry, which at this moment includes about thirty 
dyestuffs; though it amounts to a sum which is not nearly 
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as great as the cost of the whole work which has been done. 

Numberless are the proposals which have been made for 
the improvement of the existing processes of manufacture, 
proposals of which we shall mention only a few, as, for 
example, those of reducing agents being allowed to act 
upon the hydrox dyestuffs in other media than water, par- 
ticularly in pyridine, in order to be able to reduce and to 
proceed to sulfatation without having to isolate the leuco- 
derivatives. These reducing agents are—sulfur dioxide in 
conjunction with formic acid, and, as before mentioned, 
with powdered metals (D. R.-PP. 489,725 and 491,876 
of the I.G.) ; hydrogen sulfide in conjunction with ammo- 
nia-gas or primary or secondary amines (D. R.-PP. 572,- 
031/2, I.G.) ; the satne amines in combination with carbon 
disulfide, or the ammonium salts of dithiocarbaminic acid 
and polythiocarbonic acids, which result from the inter- 
reaction of these substances (D. R.-P. 583,071 of I.G.), 
and, lastly, iron carbonyl (D. R.-P. 565,977, of 1.G.). 

A general extension of the process of sulfatation, with 
the purpose of converting to stable forms ketonic pigments 
which have not the character of vat-colors (through lack 
of substantivity or solubility of their enolates) has also 
been considered, but little of value has been worked out 
in this direction. 

It goes without saying that chemists have not failed to 
scan the whole horizon in the attempt to find possible rivals 
of the ether-salts. There have been prepared the salts of 
phosphoric acid, and of benzene-sulfonic acid, and of 
salt-forming oxy-esters, as for example those resulting 
from the action of the chlor-acetates upon leuco-com- 
pounds, or, still further, those which are obtained by sul- 
fatation of the products of reaction of alcoylene-chlorhy- 
drines or of ethylene-oxides upon the leuco-compounds. 


Only a study of the patent-specifications entered in the 
principal countries of the world can give an idea of the 
thoughtfulness and judgment which have pervaded the 


research carried on far and near upon the problem of the 
Indigosols. 


None of the new species of derivatives of the hydrox 
colors have been able at all to supplant the Indigosols them- 
selves, up to the present. It has become almost notorious 
that certain properties of the latter cannot so much as be 
encountered accidentally in the best of the other classes of 
allied products. We may cite as an example the easy and 
complete fixation of the Indigosols upon the fiber, a prop- 
erty found, and only partially so, in one other class; the 
fixation of the colors called ice-colors or azoic pigments. 
In the latter case we have to do with substances which are 
essentially electrolytes, which we can cause to react or 
not, as we wish. In other words, we are moving in a 
region where the chemistry of definite proportions rules, 
and where inferences, arguments, and colloid epilogues can 
find no place. 


The principal tendency of the Indigosols to reaction is 
inherent in the ease with which they regenerate, by oxida- 
tion in acid medium, without any apparent intermediate 

(Continued on page 467) 
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JOHN H. SKINKLE* 


PART II—CHEMICAL TESTING 
(Continued from July 25, 1938, issue) 
Chapter 11—Organic Extraneous Matter 


SCOURING LOSS 

HIS determination is carried out for the purpose 

of finding out how much product will be obtained 

from a given weight of raw material. The process 
is imitative since it treats the fiber in the same way as 
it will be treated in processing. The result, it must be 
emphasized, is not an analytical result; it does not give us 
the amount of pure fiber but rather the amount of fiber 
of commercial quality which will be obtained on process- 
ing the raw material, No standard methods are available ; 
a procedure may be carried out the same as the mill 
routine but on a smaller scale, or the following procedures 
may be used: 

Cotton—a 20 gram sample is dried and weighed and is 
then placed in a 2 liter flask, 1 liter of 2 per cent sodium 
hydroxide is added and boiled gently for 2 hours under a 
reflux. The liquor is decanted off and the cotton is washed 
several times with hot water. The cotton is then placed 
in a solution of sodium hypochlorite of about 1° Twaddle 
strength; when thoroughly bleached it is removed, washed 
well with water, soaked in one-half per cent hydrochloric 
acid solution for one hour, washed free of acid, dried, and 
weighed. The loss in weight is “loss on scouring and 
bleaching” and will amount to 5-7 per cent on raw cotton, 
running higher if sizing is present. 

Silk—a skein or piece of cloth is dried and weighed, 
then placed in a beaker and boiled gently with a 5 per cent 
solution of olive oil soap. After 45 minutes, the skein is 
removed, squeezed, and boiled in a fresh solution of soap. 
The sample is then washed repeatedly with water, dried, 
and weighed. The loss in weight of the sample is called 
the “boil-off” and will generally range from 18-23 per 
cent; white silks tend to be in the lower part of the range 
and yellow silks in the upper part. 
about 8-14 per cent. 


Tussah silk will run 


Wool—due to the variable composition of wool, as large 
The A.S.T.M. 
recommends a 500 pound sample to be scoured in a com- 
mercial machine and this should be done wherever possible. 
If it is necessary to do it by hand, four 2-liter beakers 
should be used and 50-100 grams of sample. The sample 
is dried and weighed and is then treated successively in 
the four beakers by working it up and down gently (to 
avoid felting) in the beaker and squeezing it gently only 
once before passing to the next beaker. The first beaker 
should contain water and a little soda-ash at 115° F.; 


a sample as possible should be used. 


*Lowell Textile Institute. 
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the second beaker should contain water, soda-ash, and 
enough soap to make a good clean suds at 115° F.; the 
third beaker should contain the same materials as the 
second in somewhat less quantity and should be at 120° F,; 
the fourth beaker contains only water at 110° F. Tem- 
peratures, times, and amounts of soap and soda-ash should 
be varied to correspond with the treatment the wool is to 
receive in the plant. The scouring loss of wools may be 
expected to vary from 20 per cent to 55 per cent; mohair 
and alpaca will be around 15 per cent. 

A washing test for testing the ability of an oil to be 
removed from wool has been suggested by von Bergen. 
An 8-gram skein of loose-twisted worsted yarn is soaked 
in 40 cc. of ether which has had 0.4 gram of oil dissolved 
in it. The ether is allowed to evaporate from the skein 
which is then divided into two 4-gram portions, one of 
which is saved for a control and the other is washed. The 
washing is done in a Launder-Ometer (see Chapter 6) 
at 40° C. for 5 minutes in 400 cc. of soap solution of 
concentration 1 gram per liter. small steel balls 
of approximately 1 gram each are placed in the jar with 
the sample and soap solution. 


Five 


After washing, the amounts 
of oil on the oiled sample and on the washed sample are 
determined by extraction with carbon tetrachloride. A 
good worsted oil should be at least 90 per cent removed 
by this washing. 
References: 

(1) Matthews, J. M. 
Sons, Inc., New York. 

(2) von Bergen, W. 
and Worsted Lubricants. 
26, 246, 312 (1937). 


EXTRACTION 
The extraction method of analysis depends upon separat- 
ing a mixture of two substances by means of a volatile 
solvent in which one component of the mixture is soluble 
Three 
general methods are available in the case of textile mater- 
ials which are to be analyzed, for example, for oil content: 
1. Soak the sample in the solvent to remove the bulk 
of the oil, dump on 


Textile Fibers. 

1924. 

New Ways of Testing Woolen 
American Dyestuff Reporter 


John Wiley & 


and in which the other component is insoluble. 


a filter, rinse with several volumes 


of the solvent, dry and weigh the sample, the loss in 


weight is oil. This method is quick and requires little 
apparatus but uses enormous quantities of rather ex- 


pensive solvent, the dissolved material is dispersed in a 
large bulk of solvent so that it cannot easily or quickly be 


(Continued on page 471) 
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CALENDAR OF COMING EVENTS 


Meeting, Southeastern Section, Columbus, Ga., Sept. 
10, 1938. 


* * 


Annual Meeting and Convention, Atlanta Biltmore 
Hotel, Atlanta, Ga., December 2 and 3, 1938. 


MEETING, PHILADELPHIA TEXTILE SCHOOL 
STUDENT SECTION 
T the last business meeting of the A.A.T.C.C. Student 
Section of the Philadelphia Textile School, elections 
were held. The follows: 


Chairman......... Newton 


results are as 
Monschein 
Rs, eer er Bernard Menin 
Treasurer 
Respectfully submitted, 

3ERNARD MENIN, Secretary. 
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OUTING, SOUTH CENTRAL SECTION 


HE South Central Section held its Annual Summer 
Outing at Lookout Mt. Hotel near Chattanooga, Tenn., 

on August 5th and 6th. There were approximately 250 
members, their wives and friends attending this outing. 
Mr. Robert Covington was Chairman of this outing, 
assisted by Mr. G. W. Searell, Secretary, and the follow- 
ing committee men: Mr. W. J. Kelly in charge of Pub- 
licity; Mr. Frank Myers in charge of Entertaining; Mr. 
Fletcher Kibler in charge of Golf; Mr. Homer Welchel 
Men’s by C. C. 


Mr. Dan Torrence and Mr. Joe Mosheim in charge of 


in charge of Games, assisted Cayce ; 
Reception; Mr. J. E. MacDougal, Master of Ceremonies 
at the Banquet, which was featured by Mr. Billy Beard, a 


professional entertainer and a magician; Mrs. W. S. 
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McNab assisted by Mrs. Geo. Searell and Mrs. Fletcher 
Kibler was in charge of ladies’ games. 

The outing was featured by a golf tournament in which 
the low gross prize was won by Mr. Frank Myers. 

Horse-shoe pitching, swimming, dancing and _ ladies’ 
games were also on the program with a special dance being 
held in the hotel following the banquet. 

The banquet was presided over by Mr. Nestor Grote- 
lueschen of the Magnet Mills who is Chairman of the 
South Central Section. 

Everyone thoroughly enjoyed themselves and this was 
voted one of the most successful summer outings this 
Section has ever held. 

Respectfully submitted, 
W. S. McNas, Secretary. 
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Left to right—George McCarty, Pete Gilchrist, Irving Royce, 
Frank Rapp 


Below—Left to right—Dan Rion, Frank Myers, Jack Anderson 


All photos 
by 
J. A. Crumley 


Hosiery Processing Co. 


Bob Covington, General 
Chairman, Outing 


Below—Ping-Pong game 


- 


Below—Left to right—Tom Printon, Arthur Thompson, 
George Small, E. Wayman 
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Left—Horse-shoe pitching 


Below — Nestor Grotelue- : 
schen, Chairman, South Walter E. Hadley, First 


2 National Secretary, and 

Central Section. Charter Member of A.A.T. 

C.C., Past Chairman, South 
Central Section. 


Fletcher Kibler, Chairman, 
Golf Tournament 


Below—George L. Witham, H. E. Hattersley, Wallace Smith, 
W. A. Bentel 


a wea ; 
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“Casey at the Bat”—C. C. Cayce pitching 


Below—Group in front of hotel, left to right, sitting—Bill Kelly, _McCormac, Jack McKee, Homer Whelchel, S. I. Parker, W. A. 
Harold Schroeder, R. C. Stuart. Walter E. Hadley, R. C. Pardue; standing; George Surrell, J. M. Brown, J. I. White. 
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UNEMPLOYMENT REGISTER 

A-4 

Education—University of South Carolina, New York Univer- 
sity, Philadelphia Textile School. ° 

Experience—Chemist for 3 years with dyestuff company; 1 
year as chemist in dyeing plant on pure and tin weighted silks and 
rayon; 3 years plant chemist for cotton dyeing, printing and 
bleaching plant. Can install Rapidogen system, including con- 
struction of necessary equipment. 

Married; age 31; references. Will go anywhere. 

A-B-1 

Education—Graduate chemist and colorist from a leading textile 
institute. Speaks French fluently. High standing at school. 
Awarded Ist prize in chemistry. Member of honor society. 

Experience—Knowledge of most processes of textile manufac- 
turing and some experience in woolen and worsted piece and 
stock dyeing and color matching. Knowledge of finishing. 
Wishes to get into laboratory or dyehouse. 

A-B-7 

Education—Evening school in textile dyeing and chemistry. 

Experience—Dyehouse laboratory for 2 years. Foreman dyer 
and finisher on hosiery for 9 years. Experience on ribbons also 
vat dyes on rayon and silk skeins. 2 years assistant to superin- 
tendent. Desires position either in demonstrating and sales or 


ver. Age 31; married. 
dyer ge marriec A-B-C-4 


Education—Educated abroad. 

Experience—Twenty years experience in the textile field as 
bleacher, dyer, finisher and chemist. 16 years in charge of dye- 
stuff laboratory of large dyeing plant, 4 years as chief chemist 
with large bleachery. Has tested dyestuffs, and chemicals used 
in the textile field and las manufactured soaps and textile spe- 
cialties. Has handled all textile fibers; bleaching, printing, dyeing 
and finishing same. Has done pigment and lacquer printing, water- 
proofing and fireproofing. Reason for leaving last position was 
due to business conditions. 

Age 41; married. A-B-C-5 

Education—High school textile school graduate (textile school 
of Barman, Germany). 

Experience—8 years skein and ribbon dyer; 2 years chemist- 
colorist laboratory work in Germany. 10 years boss dyer and 
superintendent for finishing in leading r.bbon mill. German; 
American citizen; married; 40 vears of age and willing to go 


anywhere. A-B-C-6 

Education—English Municipal School of Technology; Board of 
Education, So. Kensington Chemistry Certificates; City & Guilds 
of London Institute in Bleaching and Dyeing. 

Experience—In U. S. A. 22 years as chemist and chief chemist 
with one of the largest textile plants in the country; expert col- 
orist; long experience with permanent and semi-permanent fin- 
ishes. Specialist on vats, naphthols and indigosols. Age 49; 


married, A-B-C-7 

Education—B.T.C., Lowell Textile Institute, member of honor 
society; speaks French fluently. 

Experience—3 years as textile reseaich chemist in charge of 
dye house and advisory to purchasing for large Canadian plant. 
Experienced in woolen and worsted yarn dyeing, for weaving 
and knitting; raw stock, top dyeing, piece goods dyeing and fin- 
ishing. Laboratory practice in planning and checking methods 
and processes, costing and purchasing. 1 year experience as 
assistant dyer in top dyeing and print works. 1 year as chief 
chemist in cotton mill in charge of laboratory and control work 
of vatcolors, naphthols, sulfur and developed colors. 

Married; age 28; references; American citizen; will go any- 
where; desires opportunity to prove capacity. 

A-B-C-F-1 

Education—Textile institute course; extension work at Brown; 
executive train'‘ng with Alexander Hamilton Institute; knowledge 
of German. 

Experience—Dyeing executive in all types of textiles, including 
stock, yarns, and piece-goods. Thorough knowledge of all classes 
of dyes and dyestuffs, and their successful practical application 
in the plant. Wide experience in all types and makes of equip- 
ment used in dycing, bleaching, mercerizing and finishing. Lab- 
oratory practice in planning and checking methods and processes, 
costing and purchasing. Good manager personnel for efficiency 
and satisfactory results econom'cally obtained. Cotton, rayon and 
silk, some acetate rayon, and mixed fabrics. Age 46; excellent 
references; in excellent health. 

A-B-C-F-2 

Education-—Lowell Textile Institute, 1911. 

Experience—26 years in cotton yarn and piece goods finishing 
plants; expert on naphthols, vats and other cotton and rayon 
dyeing; all types of control work and testing; analytical proc- 
esses; purchasing of dyes and chemicals. Age 46; excellent 
references; in perfect health; will go anywhere; married. 
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A-B-F-1 
Education—Technical School. Dyeing and Chemistry. 
Experience—Mill chemist. Dyer: yarns, tops and rawstock; 
wool, cotton and rayon. Vigoreaux printing. Bleaching. Would 
like position as dyer, chemist or demonstrator. Business condi- 
tions reason for leaving last position. Excellent references, 


Age 45. B-3 


Laperience—Foreman piece dyer for the past 21 years. Can dye 
the following: rayon, cotton backs, wool, silk and mixed fabrics, 
Has knowledge of finishing and laboratory work. 

B-4 
Foreman dyer in charge of ribbon dyeing for 
Experienced on silk, cotton, rayon, acetate yarn. 


Lx perience 
20 years. 


Age 41; wiil go anywhere. B-5 


Education—High School and Textile School Graduate. 

Experience—Twelve years overseer of dyeing on directs, vats, 
naphthols, sulfur, basic and developed colors. Also experienced 
bleacher. Age 40; married; references. 

B-6 

Education—Textile School Graduate. 

Experience—Former instructor in chemistry and dyeing. 
Twelve years’ experience as overseer of dyeing of vats, naph- 
thols, developed, indigosols, sulfur and direct colors on piece 
goods. Age 35; excellent references. 

B-7 

Experience—Fourteen years’ experience in the dyeing of woolen 
materials. Nine years as overseer of dyeing and five years as 
assistant dyer. Is thoroughly experienced in the dyeing of raw 
stock, tops, woolen and worsted skeins, woolen and worsted pieces, 
vistra piece goods, and union goods. Expert dyeing of shoddy 
pieces containing real silk specks. Bleaching of woolen and 
worsted skeins and pieces; also cotton pieces. Also capable of 
carbonizing pieces of raw stock. 


34 years old; married. B-8 


Education—English Municipal School of Technology, Board of 
Education, So. Kensington; Chemistry Certificate, City & Guilds 
of London Institute in Bleaching, Dyeing and Printing. 

Experience—In U. S. A. 15 years as assistant and colorist in 
large plants. Specialist on vats, Indigosols and naphthols. 

B-C-1 

Expericnce—20 years experience in dyeing and finishing de- 
partments; 15 months as general superintendent of well known 
woolen mill. Capable of handling dyeing alone or in combination 
as super'ntendent of dyeing and finishing. 


Age 40; references. B-C-2 


Experience—l2 years foreman piece dyer on vats (pigment), 
naphthols, soluble vats, sulfurs, developed, basics and directs. 
Pads, jigs, boxes and continuous machines. All constructions 
of cottons and rayons. Full practical knowledge of bleaching, 
mercerizing, and working knowledge of most finishes and fin- 
ishing machinery. Could take charge of entire wet processing. 

Age 38; married; references. 

B-C-3 

E-ducation—Graduate, Philadelphia Textile School; speaks Ger- 
man fluently. 

Ex perience—Employed at velvet company for 7!4 vears. Past 
2 years working in finishing department on regular, waterproof 
and crush-resistant finishes (resin finishes). Can take charge 
of finishing of velvets. Have some piece dyeing experience. 

29 years of age; married; will go anywhere. 

B-D-1 

Education—Received early training in England and attended 
technical college there. 

Experience—Dyeing executive; all types of ladies and men’s 
hosiery and all types of textiles including stock, yarns, piece 
goods and government uniforms; woolen and worsted suitings; 
cotton, silk and rayon on yarns, piece goods and mixed fabrics; 
thorough knowledge of all types of dyes, successful application 
of same and laboratory work. Fourteen years with one employer; 
business conditions, reason for unemployment. 

Age 52; married; English American; sober and reliable. De- 
sires position as dyer or demonstrator and service man for dye 
company. F-1 


Education—Two years high school; 6 years evening engineering 
school; 1 year evening textile school; 1 year industrial manage- 
ment; course in accounting. 

Experience—Ten years in an executive capacity in full fashioned 
hosiery manufacturing business. Familiar with entire manutac- 
turing procedure, finishing dept., dyehouse and office. Specialized 
in finishing dept. and has good eye. for color, finish and quality. 
Had responsibility of all orders going through mill, stock, grey 
goods and traffic. Five months in New York sales office. Gets 
along well with people and contact with employees and customers 
has always been satisfactory. Previous to hosiery experience was 
in a mechanical business for 17 years. 

43 years of age; single, in good health; will go anywhere. 
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The Chemistry and Dyeing Methods of the Indigosols 


(Continued from page 461) 


stage, in a minimum of time and with excellent results, 
the hydrox colors from which they are derived. The re- 
action consists merely in splitting off the mono-sodium salt 
of sulfuric acid, by hydrolysis in the presence of oxygen, 
the ketonic groups of the dyestuff being directly regen- 
erated, and the original dyestuff being at once reformed. 

It is not in the true sense any oxidation of the leuco- 

compound, which is apparently not involved. 

Just as in compounds of hydroquinonoid nature, we meet 
among the Indigosols with varying reduction-potentials. 
The magnitude of these constants depends partly upon the 
structure of the dyestuff, partly upon its degree of sub- 
stitution; and we are obliged to give them their due im- 
portance, in practical dyeing. 

Though in so far as the general properties of the solidity 
of dyeings of the Indigosols are those of the hydrox colors 
from which they are derived, yet there exist some proper- 
ties varying from one Indigosol to another, which it is 
necessary to recognize. For example :— 

Solubility: this property plays its part in the prepara- 
tion of printing colors. The difficulties presented by 
the less soluble ones have been overcome (for infor- 
mation about this point, see the instructions available 
for the application of the Indigosols). 

Substantivity: a 





toward vegetable fibers in neutral or 
alkaline solution, 
fibers in 


b—toward animal 


neutral or alkaline 


solution. 

Potential of reduction: this depends upon the choice of 
the oxidizing agent to be employed (ferric salts, cop- 
per salts, nitrous acid, chrome acid, chloric acid, halo- 
gen acids, peroxides, per-acids. ete.), upon the tem- 
perature at which the oxidation is carried out, and 
upon the pH value of the medium, which ought al- 
ways to be acid. 

The substantivity of the Indigosols is a property to 
which is ascribed a greater importance now than at the 
beginning. When the first Indigosols came out (O,O4B), 
Orange HR, Pink IR, Violet AZBX, we were of the 
opinion that sulfatation rendered the products non-substan- 
tive. Printing, on the large scale, of white reserves on 
cotton weaves grounded with Indigosol Blue O4B, proved 
that the substantivity of that dyestuff was a point not to be 
ignored, for, to obtain white reserve-effects, which would 
not blue in the air, it was absolutely necessary to soap the 
developed goods very vigorously, and in the presence of 
caustic alkali, so that all of the Indigosol retained sub- 
stantively within the limits of the reserve-area should be 
removed from the fiber. Later on, Indigosols still more 
substantive were discovered, and so frequently and to such 
extent that, for some time now, we have considered the 
property of substantivity to form a considerable part of 
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the whole range of possible methods of use, for the whole 
group. 

Empirically, the common Indigosols may be classified, 
as regards this increasing substantivity toward cellulose, 
as follows :—we distinguish five subdivisions, the first con- 
taining those Indigosols whose padding-baths are not much 
exhausted in dyestuff, so to say; the baths containing the 
members of the following groups needing to be strength- 
ened repeatedly as the goods pass through. With the ex- 
ception of Indigosol Blue IBC, which is a neutral potas- 
sium salt of a tetrasulfonic ester, all of the Indigosols in 
the list here given are neutral sodium salts of disulfuric 
esters. The Indigosols marked with an asterisk are easily 
oxidized. We have arranged the dyestuffs as shown in 
the table on the following page. 

The Indigosols possessing little or no substantivity are 
useful for the production of ground colors by foularding, 
or for overprinting reserves. Further, they are useful, 
and have been so for some years, for dyeing rayon articles 
in a plain bath, in case of goods difficult to match, in which 
case the goods are dyed in a bath containing a considerable 
amount of electrolytes (salts), and oxidized directly. The 
substantive Indigosols are dyed in a simple way, prin- 
cipally in the production of light tones, and most largely 
in cases where one is dealing with yarns or weaves diffi- 
cult to dye level, or different runs of which in the same 
lot dye badly—something which it is not possible to over- 
come when dyeing from the vat. In middle or full tones 
the Indigosols carry on competition successfully with the 
hydrox colors. 

The order of substantivity in which the Indigosols range 
themselves corresponds closely to that of the variation in 
substantivity of the leuco-enolates of the corresponding 
hydrox colors, although the two types of substantivity 
are hardly comparable, whether quantitatively or qualita- 
tively. No study has been made up to the present, accord- 
ing to any publications, as to any correlation between the 
constitution of the Indigosols and their substantivity. 

Our list of Indigosols will be completed when the colors 
most in demand are available with at least four represen- 
tatives of solidity of tone of grades I and II, each of which 
classes containing a representative of that color without 
substantivity, and one with decided substantivity. 

We were greatly surprised to find that the Indigosols— 
including Indigosol O, well known to be sensitive to acids— 
could be dyed in an acid bath, even in the presence of 
mineral acids and at a high temperature, upon wool and 
upon silk. They behave like true acid dyestuffs, which 
the animal fiber fixes chemically, and they obey the same 
laws. Chemical fixation may be deduced further from the 
fact that the Indigosols retained by the animal fiber are 
more difficult to oxidize than in the state of solution. This 
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Indigosol 

I 
Blue IBC* 
Blue O* 
Blue IGG* 
Red-violet TRH 
Brilliant Pink I13B 
Pink IR extra 
Scarlet HB 


II 

Orange HR* 

Red HR 

Scarlet 1B* 

Brown IRRD* 

Violet IRR for printing* 
III 

Golden Yellow IGK* 

Violet IBBF for printing 


AZG 
Gray IBL* 
IV 
Golden Yellow IRK* 
Brown IBR* 
O6B 
O4B 
Olive-green IB* 


Green AB 
V 
Brilliant Green IB* 


corresponding to 


Indanthrene Blue BC (C. I. 1114) 
Indigo (C. I. 1177) 

Indanthrene Blue GG for printing 
Indanthrene Red-violet RH (C.I. 1212) 
Indanthrene Brilliant Pink 3B 
Indanthrene Brilliant Pink R extra 
Helindone Scarlet B 


Helindone Orange R (C. I. 1217) 
Helindone Red R 

Indanthrene Scarlet B 

Indanthrene Brown RRD 
Indanthrene Violet RR (C. I. 1104) 


Indanthrene Golden Yellow GK 
Indanthrene Violet BBF for printing 


Alizarine Indigo G (C. I, 1202) 
Indanthrene Black BL for printing 


Indanthrene Golden Yellow RK 
Indanthrene Brown BR 

Indigo MLB6B (C. I. 1186) 
Indigo MLB4B (C. I. 1184) 


Indanthrene Olive Green B 
Alizarine Indigo B (C. I. 1201) 


Indanthrene Brilliant Green B (C. I. 1101) 
(== Caledon Jade Green B) 


chemical composition 


3-3'-dichlor-indanthrene 

bis-indol-2’-indigo 

a substituted naphthalene-indol-indigo 

a halogenated thioindigo 

a halogenated thioindigo 

a halogenated thioindigo 

mixture of Pink R extra above and of 
Orange HR following 


6-6'-diethoxy-thioindigo 

a halogenated thioindigo 

6-monoethoxy-4 -methyl-6'-chlor-thio-indigo 
a dibenzo-thioindigo 
oxythionaphthene-indol-indigo (mixt.) 


3-4-8-9-dibenzopyrene-5-10 

(?) oxythionaphthene-indol-indigo polyhalo- 
genated 

anthracene-indol-indigo 

benzo-oxythionaphthene-indol-indigo 


Golden Yellow dibrominated 

poly-nuclear, of high molecular wt. 

hexabrom-indigo 

tetrabrom-indigo 

polynuclear, similar to Indanthrene Brilliant 
Green B 

naphthalene-indol-indigo hologenated 


dimethoxydibenzanthrone 


(this table is partly taken from the publication of Durand and Huguenin “Les Indigosols,” I'* partie, 2 ed., p. 199 
partly ] § : ] I 


difficulty on the one hand, and on the other the lack of 
brightness of certain shades, are the reason for the lesser 
role played by the Indigosols in the dyeing of animal 
fibers, with the exception of Indigosols O and OR (mono- 
brom-indigo), much employed for the production of navy 
blues. 

As to the case of oxidation of the Indigosols, we refer 
again to the table, in which the Indigosols which are oxid- 
ized easily are marked by an asterisk. The potentials of 
reduction have not been made the object of any compara- 
tive determination, up to the present. 

If the ease of oxidation of the Indigosols depended upon 
factors analogous to those which influence that of hydro- 
quinones, we should be in a position to apply the rule made 
known in this reference in 1900 by our revered master F. 
Kehrmann (1864-1929), which reads “the oxidizability of 
hydroquinones increases with the magnitude of the molecu- 
lar weights and with increase in the substituent groups of 
positive character” (Ber. 33, 3066 [1900] ).* This rule 
allows us, in fact, to make the following statement of 
known facts; Indigosols easy to oxidize are the Golden 
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Yellows IGK and IRK, which are polynuclear and of a 
high molecular weight; Green IB and Olive Green IB are 
still more easy to oxidize because of their higher molecular 
weight, and possessing methoxyl groups, which are of posi- 
tive nature. Of high molecular weight, and positive be- 
cause of imino-groups, and consequently very easily oxid- 
ized, are Indigosol Blue IBC, IGG for printing, Indigosol 
Gray IBL, and Indigosol Red IFBB. 

In spite of its low molecular weight, which is the lowest 
of any, Indigosol O is easily oxidized. This is due to 
strong positivation, brought: about by the two indol-NH 
groups. But, as one introduces into its molecule halogen 
atoms (Cl, Br, the In- 
(O4B, 
O6B). Indigosol Violet IBBF, a mixed pentachlor-indigo, 
is among the Indigosols most difficult to oxidize. Such rep- 
resentatives are, almost all, sols derived from thio-indigo- 
sols (which are hardly positive), and are mostly the halo- 
genated ones, such as Indigosol Pink IR extra, Red HR, 
Red Violet IRH. On the other hand, it is sufficient to 
introduce two ethoxy-groups, in the positions 6-6-, t0 


which are negative substituents), 
digosols become less and less easily oxidized 
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produce a thio-indigosol very easy to oxidize; e.g., Orange 
HR. When only one ethoxy-group is present in the 6- 
position, and only one Cl in the 6'-position, the result, 
Indigosol Scarlet IB, is easily oxidizable. Indigosol Brown 
IRRD, in its character as a dibenzo-thio-indigosol, whose 
molecular weight is rather high, is still easily oxidized. 

The Indigosols difficultly oxidizable are mastered by 
working in developing baths with a high content of acid, 
and at a higher temperature. 

Kehrmann’s rule may be applied equally well to the 
oxidation of the free leuco-compounds and the leuco- 
enolates of the hydrox colors. It helps us to understand 
why, for example, of all the free leuco-derivatives, those 
of the thio-indigos are most stable in air. 

The action of light in the presence of air constitutes a 
rather special method of development of some Indigosols. 
Thus, weaves foularded with thio-indigosols and exposed 
to light are developed without the presence of any other 
oxidizing agent except the oxygen of the air. 

Our examination of the essential chemical properties of 
the Indigosols may now be considered as complete. It 
remains for us to consider what are the advantages offered 
by them in dyeing. 

In the list of goods, taken as a whole, included in the 
textile market, the use of the Indigosols in dyeing or print- 
ing them does not bulk at all largely, whether because of 
this or that characteristic property possessed by the Indi- 
gosols, or because their high price makes them out of the 
question for extensive use. Let us take, for example, the 
dyeing of cotton either spun or unspun (at least, not wo- 
ven). It is almost certain that such material will continue 
to be dyed in the hydrox vat and by machine, especially 
for medium or full tones. One would have to be dealing 
with strongly-twisted yarns, or those difficult to “cut,” be- 
fore resorting to the Indigosols. In clear, bright tones, 
however, the Indigosols are already much used, because 
they dye level much more easily than do the ordinary vat 
colors. 

Recently, the Indigosols have found a new outlet, due to 
the invention of M. Henri Dosne—a procedure for dyeing 
viscose and other types of rayon, in the mass; one merely 
adds an Indigosol to the spinning-mass, and spins the fiber 
as usual. The colors are developed in an acid-nitrite bath. 
The rayons dyed in this way (Strascolors) are of a re- 
markable purity of tone. 





It is in the printing of woven goods that the Indigosols 
have found their chief use thus far. But even in the dyeing 
of woven goods they are gaining ground every day, par- 
ticularly where the goods are difficult to dye evenly, or 
where penetration of the bath causes trouble. Their com- 
paratively low substantivity in some cases being kept in 
mind—a substantivity approaching that of a benzine-type 
direct cotton dyestuff has not yet been met with except in 
the case of Indigosol Green IB and Indigosol Olive Green 
IB—it is recommended to dye in a short bath and at a low 

‘This rule of Kehrmann has been verified and confirmed by 


potentiometric determinations, carried out by O. Dimroth upon 
benzoquinone and its substitution-products (Z. angew. 1933, 571). 
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temperature. For this reason a uniform impregnation of 
the goods has not been successful except with the Foulard, 
though recently good results have been gotten with the jig, 
and most recently the “Hasper,” for the dyeing of fine 
weaves and tricots. 

The simplicity of the working-process, and ease with 
which it may be modified for a given case, have made pos- 
sible the great success of the Indigosols in printing. They 
have silenced their detractors, who, we may well suppose, 
have not been lacking, as to their value in direct printing, 
as well as for reserves or discharge printing on ground 
colors, and for foularding of light tones upon printed 
goods. In all these cases, the Indigosols have shown them- 
selves superior practically everywhere, in view of their 
numerous advantages. Consider the following points :-— 

Avoidance of the vat, and of all the work which it in- 
volves, avoidance of the steaming of the printed goods. 
The technique of printing the Indigosols consists in the lo- 
cation of the colors upon the fiber, the color-paste con- 
taining an oxidizing agent (nitrite, chromate, etc.), and 
then passage through a cold acid-bath, which may or may 
not contain an oxidizing agent also. It is thus possible to 
attain every depth of color by a rapid procedure and with 
uninterrupted production. Side by side with the Indigosols 
one can print the colors called “Rapid” or “Rapidogen”, 
substances which generate insoluble azo colors, or Diazo- 
colors, if the goods have been prepared with substances of 
the Naphthol AS series. 
have to be necessary in the composition of the printing- 
paste, or in the developing-baths, are very slight, in view 
of the double printing achieved, of colors of different 
classes. The insoluble azo colors and the Indigosols har- 
monize very well, and complement each other favorably ; 
group of colors we produce deep 
tones, which range from yellow to garnet through reds and 
browns of varied tonality; and by means of the second 
group we print most of the medium and light tones which 
may be required, and these will be of good fastness. 


The modifications which may 


by means of the first 


The development of the Indigosols by the wet way has 
been followed by the evolution of a method of develop- 
ment by steaming, the method allowing the worker to em- 
ploy, side by side with the Indigosols, other standard col- 
ors much in favor at present, such as aniline black, chrome 
dyestuffs, hydrox colors, and insoluble azos. In this case, 
the printing-paste or the padding baths contain chlorates 
(ammonium chlorate, potassium chlorate and ammoniacal 
salts or (or with) substances which form such compounds 
in acid bath) as, for example, Developer D, and a 
catalyst (ammonium vanadate), which take care of the 
oxidation of the Indigosol during the steaming. In em- 
ploying aluminum chlorate as an oxidizing agent, the In- 
digosols develop even by exposure to air. 

With goods grounded in bright tints, the Indigosols can 
be employed in two ways :— 

1—-as ground colors, it being recalled that they can 
be reserve-printed also. We may use a method 
which allows of reserving the weave against fixa- 
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tion of the substantive Indigosols; Reserve X, 
which prevents the Indigosols from becoming 
fixed upon the fiber during padding. 

2—as reserve or discharge colors, which we print upon 
dyed or prepared grounds. 

The use of the Indigosols is so capable of extension that 
it has been possible even to produce printed goods whose 
ground-color is an Indigosol, and whose lighter printed 
design also consists of Indigosols, in the following ways :— 

a—in some cases, thanks to the decisive difference in 
potential of reduction which distinguishes one In- 
digosol from another, but chiefly 

b—by mechanical reserving, brought about by the use 
of gum Senegal as the thickening-agent in the In- 
digosol printing colors, with addition of nitrite, in 
conjunction with the Indigosol ground-color pre- 
viously applied by foularding. 















































To employ them as grounding colors, the Indigosols 
offer the striking advantage that the relieving of the tone 
of the ground by patterns printed in brighter tones has now 
become a matter easy to accomplish. A result which could 
formerly be gotten only with great trouble, by means of 
reserves containing mastic or Ludigol, or by means of col- 
ors dischargeable by reduction, and this with many restric- 
tions (the ground-colors would have to be dischargeable, 
but the colors printed on in the discharge-area would have 
to be resistant to the reducing-agent in the discharge-paste), 
is now actually possible in a multiplicity of variations, and 
with production proceeding without interruption. 

Whatever the formula chosen for the preparation of 
the ground, to reserve it, a choice must be made of two 
alternatives; either to take good care that the oxidizing 
agent does not act at that point, or that the acid reaction 
does not become set up in the areas which we wish to 
reserve. We can see that every printing-color of hydrox 
nature will perform a double duty in reserving. All sorts 
of combinations of colors are practicable, generally speak- 
| ing. Further, in place of printing upon a foularded 
ground, we may, after fixing the color-discharge colors, 
also dull or deaden the ground-tint, to enhance the effect 
of brightness of the colors of the design. In goods printed 
in this way, the Indigosols have already supplanted several 
grounds gotten formerly by direct colors, and this the 
more advantageously, both as to cost and as to regular 
continuous progress of production. 


With a rich array of tones, unthought-of twenty years 
ago, we turn out, without difficulty, goods solidly dyed 
with hydrox-color designs upon hydrox-color grounds, the 
latter being produced by means of Indigosols. The same 
ground-colors are, besides, easy to color-discharge with 
the “Rapid” or “Rapidogen” colors, which, being of alka- 
line reaction, act in reserves as such, but which we gen- 
erally assist in their action by addition of sodium thiosul- 
fate or zinc oxide, to enable them to act as reserves more 
powerfully. 







We may see, without saying more, how goods grounded 
with Indanthrene Blue, reserved with white, or color- 
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discharged with yellow, orange, red, violet, brown, or 
green, have become possible, and of an incomparable qual- 
ity, and the more easily (since we have at our disposal In- 
digosol Blue IBC), than was formerly possible by resery- 
ing with the Indanthrene vat. The extent of the progress 
which has been achieved is shown by this example better 
than by any other. 

Goods grounded with Indanthrene Blue are at the pres- 
ent time often subject to competition by goods with a 
ground of Variamine Blue, reserved; which cannot be the 
case when Indigosols are employed for printing the design 
in yellow, green, or bright blue. These reserves are obtained 
by adding to the Indigosol printing-pastes acid salts, which 
prevent the Variamine diazo compounds from coupling 
with the Naphthols; salts, for example, such as aluminium 
sulfate or sodium bisulfite, which do not at all impede the 
development of the Indigosol by an acid oxidizing bath, 
which follows immediately after that of the diazo-bath for 
the Variamine. An addition of aluminium chlorate to the 
Indigosol reserves allows us to produce the same sort of 
effect with a minimum of trouble; the Indigosols are de- 
veloped as usual, and all that is needed then is a passage 
through the diazo-bath to develop the Variamine color, 
souring, and thorough washing. 

Grounds of aniline black are reserved by color-pastes 
containing, beside the Indigosols, oxide of zinc, caustic 
soda, or zine acetate. The Indigosols are developed by an 
oxidizing bath, which follows the steaming. With goods 
so printed, the Indigosols and the Rapidogens complement 
each the effect of the other in a most satisfactory way. 

Indigosols may be incorporated with discharge-pastes, 
containing Rongalite and Leucotrope, to be printed upon 
hydrox or dischargeable azo grounds, without the least at- 
tention being needed during the steaming. It is thus pos- 
sible to develop the Indigosols, as the goods leave the 
steamer, by a weak, hot bath of chromic acid, after which 
we eliminate the discharged hydrox color, that is, the leuco- 
benzyl-sulfonic derivative of it, or the reduction-products 
of the azo-colors, by a boiling alkaline bath, and then to 
finish as usual. You have seen that the procedure, when 
one has in view only the combination of hydrox colors, is 
the converse of that which consists in printing hydrox 
colors upon an Indigosol ground. It allows us to perceive 
clearly the difference in behavior of the oxidation of an 
ether-oxide and of an ether-salt derived from a leuco- 
compound of a hydrox color. It constitutes, beside, an 
extension of the application of the Indigosols in discharg- 
ing azoic ground-colors, those, at least, which can undergo 
the treatment indispensable for Indigosols, without becom- 
ing dulled in tone. 


Let us finally mention the services which the Indigosols 
render, in the production of weaves printed in light tints 
—as shirtings, dress-goods, or upholstering-weaves—they 
are foularded with Indigosol-nitrite, and finished as usual. 

There is, so to say, no sort of printed goods whose 
method of production the Indigosols have not simplified, 
perfected, or improved. Would it be too presumptuous if 
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we should state that an extensive list of Indigosols, reason- 
able in price, would do much to relegate to the second place 
the hydrox colors themselves, as far as they are regarded 
as ordinary vat colors? The fact is, that the Indigosols, in 
the fifteen years which have passed since their introduc- 
tion, have already noticeably modified the method of pro- 
duction of a large number of sorts of printed goods, and 
that they are on the way to making themselves reckoned 
with in dyeing. The results which they have often made it 
possible for us to attain have been, up to the time of their 
employ, either impossible or at least very difficult to reach. 
Produced to make the task of the dyer easier, they have 
not failed in their purpose. 

The reception which has been accorded to them by the 
great dyestuff manufacturers specializing in hydrox colors 
has not been the most cordial, and for a time they took no 
interest in them. On the other hand, the firms of lesser 
size, such as Durand and Huguenin S.A., of Basle, in 1922, 
and the Scottish Dyes Ltd., of Grangemouth, in 1924, took 
them up actively, inventing and counter-inventing proced- 
ures both for their preparation and application. Their ef- 
forts, it must be admitted, have been crowned with success, 
on the chemical as well as the commercial side. 

Durand and Huguenin, on the one hand, and the I.G. 
on the other, have solved several problems of application 
presented by the Indigosols. Very often these solutions 
have been most fortunately decisive, and of such charac- 
ter that they have also enriched the art of printing with 
new technical methods, in such a way as never had been 
observed, before the manufacturers of dyestuffs entered 
the field of the application of their products—a matter 
wholly reserved before for the chemist-colorists of the 
textile industry. 

In the old days of the Roman republic, in time of great 
danger, the Senate would give up its power for the time 
being into the hands of the consuls, the administrative 
officers of the state, and would confer dictatorial powers 
upon them during the term of the emergency—conferring 
this supreme power with the legal phrase “Let the consuls 
take care lest any harm come to the republic”. We may 
be drawn to the same conclusion in the textile world, if 
we do not heed in our consciences the words of an old 
textile chemist—‘In your textile plants, do not neglect, do 
not cut down your experimental, 
laboratories.” 


analytical, and research 
This is our closing advice to our associates. 
Progress is on the march everywhere, and it is not ready 
to slacken its advance, though its course be sown with 
ambushes and snares. 


——. @ ——__ 


Textile Testing— 
(Continued from page 462) 


recovered and analyzed, and there is considerable fire 
hazard in the case of combustible solvents. 

2. Soak the sample in a known amount of solvent, take 
an aliquot (fractional) part of the solvent, evaporate to 
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dryness and weigh. Hirst uses a form of this method 
for determining oil in textiles: a 10 to 20 gram sample 
of the material is cut up into small pieces and is placed in 
a wide-mouthed, 8-ounce bottle with a ground-in stopper. 
Acetone (200 cc.) is added and allowed to stand with 
occasional shaking for 24 hours; 100 cc. of acetone is 
then withdrawn, filtered if necessary, evaporated to dry- 
ness in a tared dish, cooled in a dessicator, and weighed. 
The weight of the extract multiplied by 2 gives the total 
oil. A number of oils tested gave 99 per cent recovery in 
this manner, including oxidized oils, while the amount of 
soap dissolved was negligible. 

3. Use of a special extraction apparatus, either the 
Soxhlet apparatus or the rubber extraction .pparatus. 
This is the usual method and will be discussed in more 
detail. 





eS 
Fig. 53—Soxhlet Extraction Apparatus 


The Soxhlet apparatus (Figures 53 and 54) consists 
of three the 
flask, the extraction tube, and the condenser; the material 


to be tested is placed in the extraction tube and the solvent 


parts connected by ground glass joints: 
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to be used is placed in the flask; the flask is heated, prefer- 
ably with an electric hot plate. On heating, the vaporized 
solvent passes up through the vapor tube (shown on the 
left hand side of the extraction tube in Figure 53) and 
is condensed to a liquid in the condenser, from where 
it drips down onto the sample in the extraction tube. 
When enough solvent has condensed and fallen onto the 
sample to fill the extraction tube up to the top of the 
siphon (shown on the right hand side of the extraction 
tube in Figure 53), it siphons over into the flask and the 
cycle starts over again. While the solvent was in contact 
with the sample, it has dissolved much of the impurity 
which then passes down into the flask. Another lot of 
pure solvent then condenses and removes more impurity. 
The Soxhlet apparatus, then, finally gives us the sample 
free of the impurity and the dissolved material is finally 
all concentrated in the relatively small amount of solvent 
in the flask, from which it may be recovered by evaporation 
for weighing and analyzing, if required. 





Fig. 54—Battery of Soxhlets 


The rubber extraction apparatus (Figure 55) is less 
frequently used. It works on the same principle, but the 
extraction tube is suspended in the flask from a coil of 
metal tubing which acts as a condenser. The rubber 
apparatus is less expensive than the Soxhlet but is not so 
safe for use with combustible solvents. The Soxhlet 
apparatus may be considered as the standard apparatus 
for textile purposes; the rubber extraction apparatus is 
specified by the A.S.T.M. for determining oil and grease 
in knit goods with carbon tetrachloride, but all other de- 
terminations specify the Soxhlet. 

If the sample to be tested is in a finely divided state or 
if it contains a large amount of mechanical dirt or short, 
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Fig. 55—Rubber Extraction Apparatus 


loose tibers (as in some shoddies) an extraction thimble 
should be used to hold the sample. This may be a tube 
made of porous paper, an alundum tube, or a glass tube 
with a coarse fritted glass bottom. The sides of the 
thimble obviously must be higher than the siphon tube, 
otherwise the small particles might float out into the 
extraction tube and ultimately into the flask. 

The actual routine of carrying out an extraction varies 
according to equipment available—whether the oven and 
analytical balance are separate units or are combined (see 
Chapter 2); it also varies as to whether the chemist con- 
siders weighing the extract or weighing the loss of the 
sample as the most accurate method. 

If a separate oven and analytical balance are used, it is 
necessary to use a weighing bottle which adds another 
weighing to the process with another possible source of 
error. If the extract is weighed, time is required to 
evaporate off the solvent and of course the flask must have 
been previously dried and weighed; some time may be 
saved by not weighing the sample before extraction but 
drying and weighing the extracted sample afterward (at 
the same time that the extract is being dried and weighed) 
and adding the weight of the extract to the weight of 
The fol- 
lowing cases, therefore, may exist and the formula for 


extracted sample to obtain the sample weight. 


each case is given: 


Let A = weight of weighing bottle. 
B = weight of weighing bottle + sample. 
C = weight of weighing bottle + extracted 
sample. 
S = weight of sample. 
E = weight of extracted sample. 
a = weight of flask alone. 


== weight of flask -++ extract. 
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A. Using separate oven and analytical balance. 
1. Weighing extract. 
a. Weighing sample before extraction. 
b-a 


x 100 





% loss on extraction = 
(4 weighings ) B-A 
b. Weighing extracted sample and adding extract. 


b-a 
% loss on extraction = —————————_ _ 100 
(4 weighings ) (C-A) + (b-a) 
2. Weighing loss of weight of sample. 
B-C 
c. % loss on extraction = —— 100 
(3 weighings ) B-A 


B. Using combined oven and analytical balance. 
1. Weighing extract. 
d. Weighing sample before extraction. 
: b-a 
% loss on extraction = —— 100 
(3 weighings) > 
e. Weighing extracted sample and adding extract. 





b-a 
% loss on extraction = —————— x 100 
(3 weighings. E + (b-a) 
2. Weighing loss of weight of sample. 
S-E 
f. % loss on extraction = x 100 


(2 weighings ) S 

It will be noted that a combined oven and balance re- 
quires fewer weighings which makes for greater accuracy 
and speed. The question as to whether the weight of ex- 
tract in the flask or the loss in weight of the sample 
should be used is largely a matter of prejudice. If the 
extract is to be analyzed or given qualitative tests, of course 
the extract should be separated out and weighed but if 
simply the amount of extracted matter is to be determined 
either method might be used. It is sometimes stated that 
weighing the extracted matter is more direct but this is 
a fallacy since in one case we are measuring an increase 
in weight of a flask and in the other case we are measuring 
a decrease in weight of a sample. One difference might 
show up in the case of an easily oxidized oil; if we heat 
the sample before extraction, we might oxidize the oil and 
make it less soluble in the solvent so that the loss in 
weight of the sample by methods (c) or (f) would be too 
small, this would not apply to weighing the extract if we 
use methods (b) or (e). However, the same oil must be 
heated in the flask in methods (b) or (e) to drive off the 
last traces of solvent, this may now oxidize and increase 
the weight of extract. In the case of an oxidizable oil, 
therefore, one method tends to be too low and the other 
method tends to be too high. The usual method is to 
weigh the extract but there is no reason for it except 
custom and the author has always obtained better checks 
and more consistent results by measuring the loss in weight 
of the sample. Whichever method is used, as large a 
sample as the apparatus will hold without too tight pack- 
ing should be used, because in either method we are 
measuring a small amount of extract by the change in 
weight of a relatively heavy sample or flask. 

The solvent to be used in an extraction depends upon 
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what we are trying to determine. Oils, fats, and waxes 
are usually determined with ethyl ether, petroleum ether, 
or carbon tetrachloride; ethyl ether may be considered 
the standard for this work but ca#bon tetrachloride is more 
used than ether in plant work bécause of less fire hazard 
and less loss by evaporation; carbon tetrachloride gives 
a larger amount of extract, in the case of wool, than ether 
because of some solvent action on soaps which may be 
present; petroleum ether,.on the other hand, gives a 
lower value than ethyl ether because oxidized fatty acids 
are much more soluble in ethyl ether than in petroleum 
ether. In the case of raw cotton, the wax may be deter- 
mined with one of the above solvents, but if the combined 
cotton wax and resin are to be determined then chloroform, 
benzene, or trichlorethylene should be used. Soaps of 
sodium or potassium are determined, after the oil re- 
moval, by an extraction with ethyl alcohol; the absolute 
ethyl alcohol has been suggested by some workers, but the 
95 per cent ethyl alcohol gives sufficiently accurate results 
and may be considered the standard. If the extract is 
determined by weighing the loss in weight of the textile 
sample and an alcohol extraction is made, the sample 
after being extracted should be immersed in water a few 
minutes, then squeezed, dried, and weighed; if this water 
treatment is not given, some of the alcohol will be retained 
by the sample even in the drying oven and will increase 
the apparent weight of the extracted sample. The alcohol 
extract may also contain oxidized oils which are not very 
soluble in ether, glycerine, and traces of 
magnesium chloride if present in large 
sample. 


zinc chloride or 
amounts in the 
The insoluble soaps, such as calcium or mag- 
nesium soaps, are not appreciably removed by alcohol and 
may be determined by soaking the sample (after the ether 
and alcohol extractions) for one hour in dilute hydro- 
chloric acid, washing, drying, and extracting again with 
ether ; the loss in weight of the sample is then soaps of the 
heavy metals and alkaline earth metals. Gilmore has 
suggested a complete removal of all these constituents— 
oils, fats, waxes, resins, soaps, and calcium or magnesium 
soaps—by extraction with a benzene-alcohol mixture (9 
parts benzene, 1 part alcohol) followed by a regular 
chemical analysis of the extract. 


The time required for an extraction has been stated by 
various workers as anywhere from 1 hour to 24 hours. 
A better method is to extract for a given number of 
siphonings and for ether or alcohol the author has always 
found 12 siphonings to be 
sometimes recommended but 
ference in the results and in 
there is evidence to indicate 
siphonings is more in error 


sufficient, 20 siphonings is 
there is an insignificant dif- 
the case of alcohol, at least, 
that too great a number of 
than too few. 

Table XIII gives the range of extractable matter in 
various types of cotton. Table XIII also gives the A.S.T.M. 
maximum permissible extracted matter for certain textile 
materials. 


The natural cotton wax is composed of a large number 
of substances of which gossypyl alcohols are the most im- 
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an iodine value of 22-32, and contains 54-64 per cent 
of unsaponifiable matter. These constants may be used 
to distinguish it from the substances which may be applied 
to cotton in sizing and finishing ; the most common of these 
are tallow, spermaceti, castor oil, mineral oil, paraffin 
wax, Japan wax, and sometimes other waxes or some 
of the more recent fatty alcohol products or sulfonated oils. 

In discussing the analysis of the ether extract, we may 
consider the ether extract of wool as the most common 
as well as the most complex example. 
should theoretically contain : 

1. All the free fatty acids. 

2. All the oils, fats, and waxes; including any residual 
wool grease. 


The ether extract 


3. No soaps. 

The ether extract actually obtained will differ from the 
above in the following manner : 

1. All the free fatty acids will be present if the wool 
is a normal soap-and-soda scoured specimen and ethyl 
ether is used; if petroleum ether is used, the oxidized fatty 
acids will not all be present. In addition, free acids of 
equivalent weight 327 may be present from the wool grease. 

2. Oxidized oils will not all be present, nor will all of 
the residual wool grease. 

3. A small amount of soap may be present, probably 
in the form of an “acid soap.” 





Tests which may be carried out on the ether extract 
include the following: 






1. Test for rancidity (Kreis test). 






One drop of the oil is placed on a porcelain plate, one 
drop of concentrated hydrochloric acid (sp. gr. 1.19) is 





added and mixed with a fine glass rod, and one drop of a 
0.1 per cent solution of phloroglucinol in ether is added. 





A red color indicates rancidity. 
2. Test for mineral oil. 
This is best tested for by the refractometer or by ultra- 

violet. These methods will be taken up later. 
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TABLE XIII 
Extracted Material in Cotton and Wool 











Material Solvent % Extracted 
IRI MNS Ig rant Dovel wcds vaso’ e ase bua ay-ecel acetone ; Carbon tetrachloride 0.35-0.51 
EEE EOL CROC CRET TE FTO T TE Carbon tetrachloride 0.35-0.43 
OEE OCT Ce eee eT eer Carbon tetrachloride .) (approx.) 
re Carbon tetrachloride 0.29-0.54 
NANNIES Succ teh gis hasan’ ava) msioras kh win aieiarkdlowiaidaca ee Carbon tetrachloride 0.30-0.42 
BC 2 ee Carbon tetrachloride 0.1 -0.2 
Cotton goods to be rubberized (A.S.T.M.).......... Carbon tetrachloride 1.0 max. 
Wool, scoured, 64’s and finer (A.S.T.M.)............ Ether 1.0 max. 
Wool, scoured, coarser than 64’s (A.S.T.M.)......... Ether : 1.5 max. 
Se ES Se ot Eb a rr Alcohol (after ether ) 1.0 max. 
Woolen yarn, scoured, spun in oil (A.S.T.M.)........ Ether and alcohol 7.0 max. 
Woolen yarn, semi-scoured, spun in oil (A.S.T.M.)... | Ether and alcohol 15.0 max. 
Woolen yarn, dry spun (A.S.T.M.)..............000. Ether and alcohol 2.0 max. 
Worsted yarn, oil spun (A.S.T.M.).............00. Ether and alcohol 4.0 max. 
Worsted yarn, dry spun (A.S.T.M.)........ weeeeees Ether and alcohol 1.5 max. 
portant; the cotton wax has a melting point of 75-80° C., 3. Test for rosin or rosin oil (Liebermann-Storch 


test). 

A small amount of sample is warmed with acetic an- 
hydride in a small test tube until a clear solution is ob- 
tained, a drop or two is then placed on a porcelain plate 
and allowed to cool. A drop of concentrated sulfuric acid 
is then placed on the plate near the other drop and the 
two drops are allowed to coalesce. A violet color in- 
dicates rosin or rosin oil. 

4. Test for cottonseed oil (Halphen test). 

Two cubic centimeters of oil in a small test tube are 
dissolved with 2 cc. of amyl alcohol and 2 cc. of 1 per cent 
The test tube is 
immersed in a boiling water bath for about 10 minutes. 


solution of sulfur in carbon bisulfide. 


An orange or crimson color indicates cottonseed oil. 

5. Test for sesame oil (Baudouin test). 

Two cubic centimeters of oil are placed in a small test 
tube, 1 drop of 1 per cent alcoholic solution of furfural 
and 2 cc. of concentrated hydrochloric acid are added and 
shaken well. A to 
liquid indicates sesame oil. 


rose crimson color in the aqueous 

6. Test for peanut oil (Bellier test). 

Two solutions are necessary : alcoholic potash, 8.5 grams 
of potassium hydroxide in 70 per cent ethyl alcohol made 
up to 100 cc. ; acetic acid, 120 cc. of 36 per cent acetic acid 
diluted to 150 cc. (1.5 cc. of this acid should exactly 
neutralize 5 cc. of alcoholic potash). To 1 gram of oil 
in a test tube is added 5 cc. of alcoholic potash, it is boiled 
gently over a small flame until saponification is complete 
(about 2 minutes) avoiding evaporation as much as possi- 
ble. 
well, and the whole is cooled 30 minutes in tap water, 
Fifty cubic centimeters of 70 per 
cent alcohol containing 1 per cent by volume of concen- 


One cubic centimeter of acetic acid is added, mixed 
shaking occasionally. 


trated hydrochloric acid is added, shaken well, and placed 
in tap water for one hour. A: clear opalescent liquid is 
obtained if peanut oil is not present, a precipitate is ob- 


tained if peanut oil is present. 
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7. Test for teaseed oil. 

Seven drops of oil are added to a previously cooled 
mixture of 0.8 cc. of acetic anhydride, 15 cc. of chloroform, 
and 0.2 cc. of concentrated sulfuric acid. After allowing 
to stand 2 or 3 minutes, 10 cc. of anhydrous ether is 
added and mixed well. A pink coloration indicates tea- 
seed oil. 

8. Test for unsaponifiable matter and animal and vege- 
table oils. 

The oil is saponified with alcoholic potash and is then 
shaken with ether to dissolve the unsaponifiable matter 
which may be recovered by evaporating the ether extract. 
This unsaponifiable matter will contain cholesterol if 
animal oils are present or phytosterol if vegetable oils are 
present, these may be identified by the melting points of 
their acetates. The unsaponifiable matter is boiled with 
acetic anhydride (an oily layer on the surface at this point 
indicates hydrocarbons), the excess acetic anhydride is 
evaporated off on the water bath, the residue is dissolved 
in hot alcohol, crystallized, washed with 95 per cent 
alcohol, recrystallized from alcohol, and the melting point 
determined. 


Cholesterol acetate 114-115° C. 
Phytosterol acetate iZ-is7* C. 
9. Test for oxidized fatty acids. 
Any ether extract which is not soluble in petroleum 
ether may be considered as oxidized fatty acids. 
The alcohol extract obtained after an ether extraction 
should theoretically contain: 


1. No fatty acids. 
2 


No oils, fats, or residual wool grease (except potas- 
sium soaps from the suint). 

3. All of the soaps. 

Actually the normal soap-and-soda scoured wool will 
contain : 

1. An appreciable amount of a water-soluble acid of 
equivalent weight = 254. 

2. A fairly large amount of residual wool grease which 
is ether-soluble after removal from the wool but which is 
not removed from the wool by ether extraction; also any 
oxidized oils. 

3. Practically all of the soap. 

4. Traces of salts such as potassium chloride and potas- 
sium sulfate from the wool, also some zinc chloride or 
magnesium chloride if these have been present in the 
sample in fairly large amounts. 

5. Glycerine, if present on the original sample. 

If a true picture of what is present in the extract is to 
be obtained, the following determination, at least, should be 
made on the extract. Add an excess of N/10 sulfuric acid, 
boil under reflux, cool, shake out with ether, wash the 
ether layer with water, evaporate off the ether. Take up 
the residue in neutral 95 per cent alcohol and titrate with 
N/10 alcoholic potash with phenolphthalein indicator. 
These total fatty acids may be calculated to soap (usually 
sodium oleate). 


von Bergen has recently formulated a standard test and 
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standards for judging the suitability of oils for the lubrica- 
tion of wool. The scouring test has been given earlier 
in this chapter, the remainder of the test depends upon 
the artificial ageing of cloth which has been oiled with the 
oil in question and exposed to the light of the Fade~-Ometer 
(a carbon arc light source used for testing the fastness of 
dyes to light) for various lengths of time. Twenty hours 
on the Fade-Ometer have been found to equal 90 days of 
natural ageing, and 40 hours on the Fade-Ometer to equal 
one year of natural ageing. It is found that on artificial 
or natural ageing, the ether extractable material decreases 
in amount while the alcohol extractable material increases 
a corresponding amount, probably due to oxidation of the 
oil. In the case of mineral oils, there is a decrease of the 
ether extractable with no change in the alcohol extractable, 
indicating volatilization of the oil. The amount of free 
fatty acid in the ether extract also increases. von Bergen 
has formulated the following tentative standards for wool 
oils : 

1. The loss in ether extractable matter in the first 10 
hours should be less than 10 per cent and in 40 hours not 
above 20 per cent. . 

2. The fatty acid content of the ether extract should 
not exceed 35 per cent in 40 hours. 

3. No strong discoloration or stiffening of the wool 
should occur. 

In conclusion, it may be easily seen that the matter 
extracted by any solvent is not in general composed of 
any one substance or group of substances and that it is 
incorrect and often misleading to refer to the ether extract 
as “oil” or “wax.” There is a growing tendency to report 
results as “ether extract” or “alcohol extract” or as “loss 
on extraction”; this method of nomenclature is very de- 
sirable, to avoid an erroneous impression in the mind of 
the non-technical person. 
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(To b2 continued) 


Simplified Method for Estimating 
Journal of the Textile Institute 18, T606 


Correction 


N the installment of “Physical and Chemical Textile 

Testing” which appeared in our July 25th issue the 
following correction should be noted: On page 425, in the 
fourth paragraph which follows the heading “Acids and 
Alkalies” the copy starting “The N/50 sodium hydroxide 
method” should read: “The N/50 sodium hydroxide 
method which is accurate to .02 per cent acid or alkali js 
Boil 100 cc. of distilled 
water in a conical flask, add 1 cc. of 0.5 per cent phenol- 


satisfactory on cotton goods: 


phthalein and add N/50 sodium hydroxide until a very 
faint pink color is obtained against a white background, 
Add a 3 gram sample of the cotton goods and boil for a 
few minutes. If the faint pink color is discharged, titrate 
with N/50 sodium hydroxide until the same pink color is 


obtained again.” 


The remainder of the paragraph is correct as published. 





TECHNICAL NOTES FROM FOREIGN SOURCES 





Organic Hydrogen-Peroxide Stabilizers in Bleaching 

R. Folgner—Monats. f. Textil-Ind. 52, 257 (1937.)— 
It is known that hydrogen peroxide itself, in even very 
strong solution, is not particularly unstable if left alone. 
The conditions which provoke its decomposition are of 
thermal, photochemical, physical, or chemical nature (in 
other words, there are many, even manifold, possible 
causes for it); and, as a substance which must be pre- 
served in some container until used, and which must be 
used in some container and under some conditions, to say 
the least, its preservation against all such influences as 
will evoke its decomposition, except the one condition 
inherent in bleaching, that is, substances in the fiber to be 
bleached, which alone will cause decomposition of the 
peroxide into nascent oxygen and water, and themselves 
to be destroyed by the former, must be admitted to be a 
problem of the greatest importance and of considerable 
perplexity. The number of organic substances proposed, 
and for the most part to some extent used for the purpose, 
is astoundingly large. The need for a stabilizing agent is 
felt in two directions; to prevent decomposition of the 
peroxide during transportation and storage, and to con- 
serve its value during actual use—to prevent part of it 
from decomposition with no useful work performed, while 
the rest of it is carrying out the work of bleaching. 

More than one inorganic stabilizer has been proposed, 
and successfully used. Of late years, however, organic 
stabilizers have been sought diligently. Possibly the hint 
in this direction has come from the efforts of pharmaceuti- 
cal chemists to find a substance which would exert both a 
stabilizing, and, at the same time, an added antiseptic, 
soothing, or healing effect upon living tissues. 
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Organic stabilizers may be classified as those which (a) 
are merely added as stabilizers pure and simple, and those 
(b) addition well-characterized and 
definite compounds with peroxide, such compounds either 
acting again as more effective stabilizers toward the rest 
of the peroxide, or being of such constitution as will enable 
them to split apart again into added substance and freshly 
liberated, and so very active, peroxide. 


which upon form 


Of the simple mere stabilizers, so to speak, there are 
certain acids which have been proposed, on the basis of 
hydrogen peroxide, a substance of weakly acid nature in 
itself, being much more stable in deliberately more strongly 
Such acid stabilizers are citric, tartaric, 
oxalic, uric, barbituric, salicylic, tannic, lysalbic and protal- 
bic, fatty, and resin-acids. Such substances as guaiacoland 


acid solution. 


resorcinol, hydroquinone or any benzenoid compound of a 
para-hydroxy structure, as well as derivatives of them, 
such as chlorhydroquinone, have been claimed as being 
very effective. 
cluded unnamed phenols and esters and other derivatives 
And, in addition to substances of acid nature, 
certain salts and esters have the same stabilizing effect: 


In this class of substances are also in- 
of them. 


for example, sodium ‘benzoate, acyl esters of amino- 
hydroxy-carbonic acids, and p-acetaminophenol, methyl 
p-hydroxybenzoate of sodium, “‘Nipagin,” have all been 
proposed, and recommended. 

Another group of substances is formed by the so-called 
“catalyst-poisoners,” whose action should be that of ren- 
dering inactive any substance which should catalyze the 
decomposition of hydrogen peroxide; on the principle, 
that is, that, if one can render inactive what accelerates 
decomposition, then decomposition may be completely ob- 
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viatel—on the basis of peroxide in itself being a very 
Such compounds are aniline, acetanilide, 
acet-p-phenetidine, phthalimide, antipyrine, etc. 


stable substance. 





Fluorescence of the Naphthols and Their Derivatives 

M. D.—TIBA 15, 495 (1937).—A short paper, dealing 
with the naphthols and such derivatives as would be com- 
prised under the general title of those of the Naphthol AS 
The method described consists in study of the 
fluorescence displayed by the compound, in alkaline solu- 


series. 


tion, under the Wood (U. V. filtered) lamp. 
given of 28 such compounds, with the fluorescence which 
they display. A further table gives, for ten Naphthol AS 


A table is 


compounds, the structural formulae, the fluorescence of the 


solid substances, the fluorescence, and the pH value for 
the point at which the characteristic fluorescence is evident, 
of solutions of them. 


This table deals with those com- 


pounds which pass from a non-fluorescent stage to one 
which is characterized by a yellow or yellowish fluorescence, 
verging or not toward another color. 
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@ HARRY W. BUTTERWORTH, SR. 
ARRY W. BUTTERWORTH, SR., 
president until 1929 and later chair- 

man of the Board of Directors of H. W. 
Butterworth & Sons Company, Philadel- 
phia, pioneer makers of textile finishing 
machinery in the United States, died 
August 3 at Rydal, Pa. He would have 
been 75 years of age August 8. Pneumonia 
was the immediate cause of his death. 

Mr. Butterworth is credited with being 
the father of the textile finishing industry 
in the South, in that he was the first man 
in his line to actively cultivate the South 
with the idea of having the mills do their 
own dyeing, bleaching and finishing. It 
was only after years of effort that he sold 
the first warp dyeing machine in Alamance 
County, N. C. From them on, the South 
developed rapidly in the finishing of its 
fabrics. 

Mr. Butterworth was born August 8, 
1863, in Philadelphia, the son of James 
Butterworth, then president of the com- 
pany, and became identified with the busi- 
ness which he was later to head, in 1882. 
In 1889 he was secretary, and became 
president in January, 1907. This post he 
held until December, 1928, when he re- 
tired to become chairman of the Board of 
Directors. At that time, his brother Albert 
W. Butterworth became president, but died 
in December, 1935. Harry W. Butter- 
worth, Jr., is now president of the com- 
pany which dates back to 1820. 

For several years, Mr. Butterworth had 
spent practically all his time in Sarasota, 
Florida. Prior to his living in Florida, 
Mr. Butterworth had been a member of the 
Union League, and was a director of the 
Fire Association of Philadelphia. At his 
death, he was a member of the Huntingdon 
Valley Country Club. 

In 1886, Mr. Butterworth married Miss 
Florine MeNelly of Philadelphia. She died 
in 1913, and in 1919, he married Mrs. 
Lilyan Claussenius Pancoast, of Phila- 
delphia. 

By his first wife, he had six children, 
five of whom are living. They are, Harry 
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W. Butterworth, Jr., James Butterworth 
2nd, De Haven Butterworth, Mrs. Lewis 
Craig Dick, and Mrs. John H. S. Spencer, 
all of Philadelphia. 

In addition to his widow and five chil- 
dren, he is survived by a sister, Elizabeth 
Warner Butterworth, and a brother, James 
Warner Butterworth. 


@ THE USE OF SALT TO PREVENT HEAT 
PROSTRATION 

For ordinary purposes heat sickness may 
be roughly divided into three rather dis- 
tinct clinical types :—“Heat cramps,” “heat 
prostration” and “heat stroke.” Of these 
“heat cramps” is by far the most common 
form. 

That “heat cramps” are primarily due to 
excessive loss of sodium chloride through 
profuse sweating and a resulting depletion 
of the sodium chloride content of the blood 
plasma, has been clearly demonstrated by 
numerous clinical investigators. It is 
equally clear that “heat cramps” may be 
prevented by the administration of ordinary 
table salt in adequate amounts during the 
period in which the individual is working in 
an excessively hot environment. 

This information has been published in 
medical journals, certain trade journals, 
popular magazines and even newspapers. 
In spite of a rather general dissemination 
of these findings and the simplicity of the 
preventive measures, a surprising number 
of cases of “heat cramps” are still per- 
mitted to occur. Salt tablets and convenient 
dispensers are readily available 
drug and surgical supply houses. 

It has been found that in general if 10 
or 15 grain salt tablets are placed near 
drinking fountains with notices posted near- 
by to the effect that the taking of one 
or more salt tablets with each drink of 
water will prevent “heat cramps,” nothing 


through 


further in the way of prevention is neces- 
sitated. 

“Heat prostration” may be roughly de- 
scribed as a condition brought about by 
working in an excessively hot environment, 
which is manifested by a clinical picture 
varying a sense of faintness and weakness 


to complete collapse and accompanied by 
varying degrees of pallor, clammy skin, 
rapid and weak pulse and slight changes 
in temperature. In this condition no muscu- 
lar cramps appear characteristically. The 
relationship of this condition to a salt 
deficiency is not clearly established and it 
is thought to result from a vaso-motor 
disturbance due to excessive dilatation of 
the superficial blood in those patients who 
have had an adequate salt intake. 

“Heat stroke,” 
thermic fever, as the condition is variously 


or heat hyperpyrexia, or 


designated, is characterized by profound 
collapse accompanied by marked tempera- 
ture elevation which may vary from 105 
to 110 degrees, or even higher. 
of heat sickness is even less clearly re- 


This type 


lated to salt deficiency and appears to be 
brought about by a complete failure of the 
heat regulatory centers possibly induced 
by their exhaustion. However, it appears 
probable that the chain of circumstances 
leading to this serious condition may be 
prevented by adequate salt balance. 

It should be borne in mind that sufferers 
of certain heart and kidney diseases should 
have a definitely limited salt intake. How- 
patients should not be per- 
under conditions 


ever, such 
which 


tablets 


mitted to work 


might make the taking of salt 
necessary. 

In the Calco plant, we have been using 
salt tablets for the past three years. We 
have found them most satisfactory and our 
superintendents often speak of how the 
salt tablets are a real help to their men 
during the hot weather. During an average 
week in the summer months we use ap- 
proximately 4,000 tablets. — Dr. D. O. 
Hampsuin, The Calco Chemical Company, 
Inc. 

@ GENERAL RELEASES 

General Dyestuff Corp., 435 Hudson 
Street, New York, N. Y., announces re- 
lease of circulars describing the following 
products :— 

Fast Wool Blue EB—a new acid dye- 
stuff. Dyed from a Glauber’s salt-sulfuric 
acid bath it is said to produce full blue 
shades of good fastness to light, water, 
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salt water, washing and perspiration and 
is especially recommended by the manu- 
facturers to the knitting trade. It is said 
to dye well from a neutral bath and is, 
therefore, of interest for union dyeing. On 
pure silk, shades of good fastness to wash- 
ing are said to be obtained. It is further 
said to be stable to the Rongalite dis- 
charge. Circular I.G. 1501. 

Fast Dark Blue Salt R—which in print- 
ing on Naphtol AS ground is said to pro- 


or said to be distinguished by its high 
fastness to light and which yields a yellow- 
ish shade which in fastness to water, 
said to he 
superior to the red dyestuffs in this range. 


Circular I.G. 1528. 


washing and perspiration, is 


@ JOHN CAMPBELL PERSONNEL 

As announced in our issue ef August 8th 
the American Cyanamid Company has dis- 
posed of its interest in John Campbell & 


E. Raimo who will continue as before to 
serve the Philadelphia territory. P. 
Philbin, F. C. Bray and J. A. Lees wif 
represent Campbell in the New England 


2 : Company, Inc., t 
duce very fast to light dark blue shades. Ts : = 


sia Pe ee who 
The dyed grounds of this combination are 


employees 


said to be easily dischargeable. 
1.G. 1491. 


Igepal C—a new synthetic scouring and 


Circular 


processing agent. 
the 
pr¢ cessing of 


It is recommended by 
the 
fibers. 


manufacturers for scouring and 
The out- 


standing properties, apart from its cleansing 


cellulose 


or detergent power are said to be: excel- 
lent wetting-out; resistant to hard water 
and the metallic salts encountered in textile 
processing; prevents lime soap; not hy- 
drolized by water and easily washed out of 
fabric. I.G. 1453. 

Immedial Bordeaux 3BL—a sulfur 
dyestuff, producing bordeaux shades of a 


Circular 
new 
clarity said to be not previously obtainable 


with sulfur dyestuffs. It 
good 


is said to have 


fastness to light, acid, 
perspiration, hot pressing and rubbing. It A. W. 


is further said to have good levelling prop- 


washing, 


number of years 


erties and to dissolve easily and is, there- 
fore, suitable for machine dyeing. It is 
stated that it can be delivered free from 
copper and manganese. Circular I.G. 1513. 


Fastusol Scarlet LGG—a new direct col- 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 


SALESMEN WANTED :—Manufacturer of Textile 
Specialties, Sulphonated Oils and Dyestuffs, has opening 
for men with knowledge of the trade and good contacts. 
State salary or commission and experience. Territory. 
New York, New England, New Jersey, Penna. and South. 
Write Box No. 141, American Dyestuff Reporter, 440 
Fourth Ave., New York, N. Y. 

POSITION WANTED: Finishing plant chemist de- 
sires responsible position. Expert on vats. napthols and 
other cotton and ravon dyeing. All types of. control work 
and testing. 26 years’ experience on yarn and piece goods 
Write Box No. 993. American Dvestuff Reporter. 440 
Fourth Ave.. New York. N. Y. 

POSITION WANTED :—Ten years experience in dye- 
stuff laboratory. Experienced with all types of colors and 
materials. Pratt graduate. Age 29; single. Write Box No. 
129. American Dyestuff Reporter, 440 Fourth Ave., New 
York, New York. 
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will continue to 


the consuming trade as before. 


A. W. EDWARDS of 


Edwards, president, who for a 
has 
representative of the company and 
A. P. Lundquist, vice-president, who has 
also been in the Campbell organization for 
many years in charge of the laboratory. 
Associated with Mr. Edwards is Mr. A. 


group of Campbell 
supply 
The 


per- 


sonnel of the company will be as follows: 


A. P. LUNDQUIST 


New York State and the Mid 
West will be represented by T. H. Chap. 
man and New York City by E. C. Jewell, 
Sales representatives for the southern and 


territory. 


western territories will be 
the near future. 
@ JOINS HAAS-MILLER 
Haas Miller 


Bristol Sts., 


and 


manufacturers 


Corporation, Fourth 
Philadelphia, 
and greases, announce 
Fred W. Dieck ag 
sales representative to contact rayon and 
silk throwsters. 


chemicals, oils 


the appointment of 


been Philadelphia Mr. Dieck was formerly 
associated with the Susquehanna Silk Mills 
at Sunbury, Pa., having served with that 
company for 25 Mr. Dieck will 


demonstrate several new 


years. 
introduce and 


products. 


REPRESENTATIVE who calls on dye works, print 
shops and weaving mills wanted by a well known European 
manufacturer making a good line. One who has experi- 
Write Box No. 142, American Dyestuff 
Reporter, 440 Fourth Ave.. New York, N. Y. 


ence preferred. 


POSITION WANTED: Dyer of cotton and rayon 
yarn; 15 years’ experience; warps, skeins and packages} 
Write Box 
No. 143, American Dyestuff Reporter, 40 Fourth Ave, 
New York, N. Y. 


napthols and vat colors, novelty mixtures. 


POSITION WANTED: Twenty-five years’ experi- 
ence in leading Dyeing and Finishing Plants as a Boss- 
Dyer and Superintendent, responsible for cost, quality and 
production, on Silk, Weighted Silk, Rayon, Acetate, Spun 
Rayon and all mixed fibers. Also practical experiencé 
in demonstration. Early training, theoretical and practical 
in Switzerland, Italy, France and Austria. Good contacts 
with leading Finishing Plants in New England and New 
Jersey. American Citizen. Willing to take position as 
30ss-Dyer, Supervisor or Demonstrator with rated con- 


cern. Excellent references. “No objection to location 


White Box No. 144, American Dyestuff Reporter, 40 


Fourth Ave... New York, N. Y. 
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